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(54) RBER STRUCTURE FOR COATING TOOL AND METHOD OF PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fiber structure for 
coating tool that has excellent paint absorption (paint retention), 
outflow properties (paint discharge) and paint- finishing properties 
as well as a coating tool utilizing the fiber structure. 
SOLUTION: The objective fiber structure for coating tools has (A) 
an upright fiber layer (pile) including 30-100 mass % of hot melting 
crimped fiber with crimp elongation of 5-30% on one face and the 
network hot-melting layer formed by partially fusing the hot- 
melting crimped fibers in the inside of the upright fiber layer and 
has the bulky layer on the surface of the outside. In another 
embodiment, the objective fiber structure for coating tools 
comprises (B) an upright fiber layer (pile) including 30-100 mass % 
of hot melting crimped fiber with crimp elongation of 5-30% on one 
face and the porous skin layer of 100-1,000 Dm thickness formed 
by partially fusing the hot-melting crimped fibers on the surface of 
the upright fiber layer. The fiber structures for coating tool (A) or 
(B) used to make coating tools, for example, paint roller, trowel 
brush and the like. 
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[Claim (s) ] 

[Claim 1] It has a set-up fiber layer on one side of ground weave, and 
this set-up fiber layer consists of fiber which contains the thermal 
melting arrival nature crimped staple whose rate of crimp expanding is 
5 - 30% at a rate of 30 - 100 mass %. This set-up fiber layer The fiber 
structure object for paint implements characterized by making the 
nothing bulky layer with the bulky lateral part of the upper part of 
this reticulated welding layer for the reticulated welding layer in which 
the inside part was formed of the partial welding of said thermal melting 
arrival nature crimped staple . 

[Claim 2] The fiber structure object for paint implements according to 
claim 1 whose ratios of [thickness of reticulated welding layer] : 
[thickness of a bulky layer] the height of a set-up fiber layer is 3-20mm, 
and are 9 : 1-1 : 9 . 

[Claim 3] The fiber structure object for paint implements according to 
claim 1 or 2 whose water retention ability of a reticulated welding layer 
is 4 to 16 times the fiber mass which forms the reticulated welding layer. 
[Claim 4] It is the fiber structure object for paint implements 
characterized .by to make the porosity skin with a thickness [ by the 
welding of said thermal -melting arrival nature crimped staple with which 
it has a set-up fiber layer on one side of ground weave, this set-up 
fiber layer consists of fiber which contains the thermal melting arrival 
nature crimped staple whose rate of crimp expanding is 5 -30% at a rate 
of 30 - 100 mass %, and the surface part of a set-up fiber layer constitutes 
a set-up fiber layer ] of 100-1000 micrometers. 

[Claim 5] The fiber structure object for paint implements according to 
claim 4 whose height of a set-up fiber layer including a porosity skin 
is 2-18mm. 

[Claim 6] The fiber structure object for paint implements given in any 
1 term of claims 1-5 which are the crimped staples which the thermal 
melting arrival nature crimped staple which constitutes a set-up fiber 
layer consists of a low-melt point point polymer and a fiber formation 
nature polymer, and consist of the compound spinning fiber and/or blend 
spinning fiber to which a low-melt point point polymer exists in a part 
of fiber front face [ at least ] . 

[Claim 7] the paint roller which it comes to attach in a base material 
by using the fiber structure object for paint implements given in any 
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1 term of claims 1-6 as a painted surface, or a trowel the brush. 
[Claim 8] the paint roller according to claim 7 which is an object for 
paint of a photocatalyst coating, or a trowel the brush. 
[Claim 9] Field of one of the two in the condition upwards towards of 
not having the set-up fiber layer already to the fiber structure object 
which has the set-up fiber layer which consists of fiber which contains 
the thermal melting arrival nature crimped staple whose rate of crimp 
expanding is 5 - 3 0% at a rate of 3 0 - 10 0 mass % on one side of ground 
weave The manufacture approach of the fiber structure object for paint 
implements according to claim 1 characterized by heat-treating at the 
temperature more than [the melting point -50 of said thermal melting 
arrival nature crimped staple (degree C) ] , carrying out partial welding 
of the thermal melting arrival nature crimped staple by the inside of 
a set-up fiber layer, and forming a reticulated welding layer after 
spraying water from field of this **** one of the two. 
[Claim 10] The fiber structure object which has the set-up fiber layer 
which consists of fiber which contains the thermal melting arrival nature 
crimped staple whose rate of crimp expanding is 5 - 30% at a rate of 

3 0 - 100 mass % on one side of ground weave The manufacture approach 
of the fiber structure object for paint implements according to claim 

4 which carries out thermocompression bonding processing from the 
front -face side of a set-up fiber layer at the temperature more than 
the melting point of a thermal melting arrival nature crimped staple, 
is made to carry out welding of the thermal melting arrival nature crimped 
staple of a surface part, and is characterized by forming a porosity 
skin with a thickness of 100-1000 micrometers in the front face of a 
set-up fiber layer. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fiber structure 
object and its manufacture approach for paint implements . This invention 
relates to the fiber structure object which uses the low coating 
especially water, and/or alcohol of viscosity for production of a paint 
implement which is suitable at the coating of a photocatalyst coating 
with the low viscosity used as a solvent, and its manufacture approach 
more at a detail . 

[0002] 
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[Description of the Prior Art] as a paint implement the brush, a paint 
roller, and a trowel there is a brush etc. and these are selected 
by the class of painted surface-ed, the skillful degree of a 
configuration and a coating person, etc. Especially, a paint roller is 
one of the paint implements used best among coating contractors . The 
general -purpose paint roller is conventionally formed by twisting 
piloerection woven knitted goods, a nonwoven fabric, etc. which 
implanted the pile yarn made from a fur and a synthetic fiber around 
the core material of the product made from plastics which rotates around 
a shaft, or the product made of paper . The class of fiber which constitutes 
a nonwoven fabric needs of the paint roller of these former the class 
of synthetic fiber which constitutes selection of the class of fur, and 
the piloerection of piloerection woven knitted goods according to the 
class of the paint purpose and coating etc., selection of piloerection 
length, to be selected, etc., and there is nothing that is called an 
allround paint roller . moreover, the engine performance of a paint roller 
expresses the absorptivity ability of a coating -- " it contains and 
", the "discharge" showing the outflow engine performance of a coating, 
and the performance of paint are expressed - - " - - although it was finished 
and was estimated by "in many cases, the above-mentioned conventional 
paint roller was difficult to fully satisfy these engine performance. 
[0003] Then, the paint roller of various gestalten is proposed for the 
purpose of the improvement in the absorptivity ability ("implication") 
of the above-mentioned coating, the outflow engine performance 
("discharge") of a coating, "a result" of a painted surface, etc. for 
example, the repeat of the compression received in JP, 2-4679, U by paint 
--a pile falling the impregnating ability (the sibsorptivity 
ability of a coating --) of a coating In order for "an implication" to 
be made not to be spoiled for a short period of time and to prevent the 
omission of the pile from ground weave The high pile knitting fabric 
which uses the low-melt point point bicomponent fiber which consists 
of a low-melt point point component and a high-melting component at 10% 
or more of a rate of pile configuration fiber is built, and the roller-like 
brush which twisted around the roller heart the high pile knitting fabric 
on which the pile configuration fiber was pasted up partially is 
indicated. Moreover, the cylinder roll made from elasticity foamed 
plastics is attached in the periphery of a bell shape core material, 
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and while carrying out electrostatic frocking of the detailed single 
fiber to the front face of this cylinder roll, the paint roller which 
prepared slitting in the front face of a cylinder roll is indicated by 
JP, 2-100674, U in order to improve a result of paint. Furthermore, the 
reticulated coating reservoir organization which consists of a 
polyurethane disconnection float etc. is prepared on a coating 
impermeable base for the purpose of increase of the amount of adsorption 
of a coating, carrying out smoothly of the outflow of a coating, and 
easy-izing of washing of a coating, and the coating applicator which 
combined the outer layer which consists of still more flexible network 
structure on it in the mesh part is indicated by JP, 4-98468 ,U. 
[0004] however, with the roller-like brush indicate by above-mentioned 
JP, 2-4679, U, pile configuration fiber continue in the whole thickness 
direction of the pile section, and partial adhesion be only carry out 
at random -- **** since it do not pass and the pile section do not 
fully have in the function as a coating reservoir, the absorptivity 
ability (" contain -- ") of a coating be inferior, it be easy to be 
generate, a liquid lappet use, and there be a problem be hot. And it 
is hard to apply a coating to homogeneity thinly. Moreover, the coating 
applicator indicated by the paint roller indicated by above-mentioned 
JP, 2-100674, U and JP, 4-98468, U is not enough satisfactory in respect 
of the absorptivity ability ("implication") of a coating, the outflow 
engine performance ("discharge") of a coating, "a result" of a painted 
surface, etc., either. That is, in order to prevent the lappet (liquid 
lappet) of the coating which made the coating adhere to a paint implement 
in painting using paint implements, such as a paint roller, painting, 
after pressing a paint implement lightly for example, on a network and 
performing housekeeping operation except an excessive coating is 
performed widely. However, it is difficult for the maintenance ability 
of a coating not to be enough, therefore for most coatings to be easy 
to be lost from a paint roller with the conventional paint roller 
indicated by the above-mentioned official report etc., at the time of 
the above mentioned housekeeping operation, and to perform a paint 
operation smoothly. 

[0005] Furthermore, the photocatalyst coating containing the so-called 
photocatalysts, such as anatase mold titanium oxide, attracts attention 
according to the outstanding disintegration of an atmospheric pollutant. 
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an antibacterial action, a deodorization operation, an antifouling 
operation, etc., and many proposals about a photocatalyst coating or 
its method of application are made in recent years (for example, 
JP, 11-246787, A, JP, 2000 -129174 , A, JP , 2000 -189888 , A, JP , 2000 -2733 55 , A, 
etc.) . The construction to the extensive application of various kinds 
of building outer walls, the wall of a building, the external surface 
of a windowpane and an inside, a bridge, a highway sound-proof wall, 
a rail car, the car body of an automobile, the external surface of a 
windowpane, an inside, and others is tried by many outstanding properties 
which described the photocatalyst coating above. Generally the 
photocatalyst coating is using water and/or alcohol as the medium 
(solvent) , and the viscosity is very low (there is also a thing of about 
1 mPa-s in the thing through water) . therefore, a paint roller and a 
trowel -- in paint implements, such as a brush, if the absorptivity 
ability (" containing -- ") of a coating is low, a liquid lappet is 
produced and used at the time of spreading of a photocatalyst coating, 
there is a problem of being hot, and, moreover, the good paint film of 
a result cannot be formed. To paint thinly is demanded in order for 
especially a photocatalyst coating to fully demonstrate the function 
of a photocatalyst. However, as mentioned above, the absorptivity 
ability ("implication") of a coating was low, it was easy to produce 
the problem of a liquid lappet by it, discharge of a coating was not 
performed smoothly, but, moreover, control of the thickness of a paint 
film was it is difficult to hold enough coatings and very difficult for 
paint implements, such as the above-mentioned conventional paint roller. 
[0006] When based on spray painting, painting thinly using a 
hypoviscosity coating is possible, but since the yield is very bad, it 
is not suitable for paint of an expensive photocatalyst coating, with 
scattering of a coating etc . the paint roller which can be thinly applied 
by uniform thickness by the good yield from this point, without producing 
a coating with the low viscosity of a photocatalyst coating etc. for 
the thickness variation of a liquid lappet and a paint film etc., and 
a trowel development of the material used for a paint implement and 
such paint implements, such as a brush, was called for. 
[0007] 

[Problem (s) to be Solved by the Invention] Thickness is uniform, without 
the purpose of this invention being excellent in the absorptivity ability 
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("implication") of a coating, the outflow engine performance 
("discharge") of a coating, and the result engine performance of a 
painted surface, and producing the ununiformity of a liquid lappet and 
paint film thickness etc. the paint roller which comes to use this 
material for the manufacture approach of the material for paint 
implements which can form the good paint film of a result, and this 
material, and a list, and a trowel it is offering paint implements, 
such as a brush, the paint roller which comes to use this material for 
the material for paint implements which especially this invention has 
uniform thickness, without producing a liquid lappet, the ununiformity 
of paint film thickness, etc. also when using a coating with the low 
viscosity of a photocatalyst coating etc., and can form a thin paint 
film with a good result smoothly, its manufacture approach, and a list, 
and a trowel -- it is offering paint implements, such as a brush. 
[0008] 

[Means for Solving the Problem] this invention persons came examination 
in piles wholeheartedly that the above-mentioned purpose should be 
attained. Consequently, the set-up fiber layer (pile layer) which 
consists of fiber which contains the thermal melting arrival nature 
crimped staple which has the rate of crimp expanding of the predetermined 
range in one side of ground weave, such as ******, at a specific rate 
was formed, in the front-face side of this set-up fiber layer, the 
reticulated welding layer to which it considered as the bulky bulky layer, 
without carrying out welding of the crimped staples, and partial welding 
of the crimped staples was carried out inside this bulky layer was made 
to form, and the specific fiber structure object was manufactured. And 
the thing said reticulated welding layer of this fiber structure object 
is [ thing ] excellent in the possession ability of a coating when many 
things are investigated about the property of the fiber structure object 
acquired by that cause. And the thing for which it has good resiliency 
in a reticulated welding layer by the partial welding of a thermal melting 
arrival nature crimped staple, therefore, the fiber structure object 
using --a paint roller and a trowel, if paint implements, such as 
a brush, are produced Without having obtained the paint implement which 
is excellent in the absorptivity ability ("implication") of a coating, 
the outflow engine performance ("discharge") of a coating, and the result 
engine performance of a painted surface, and producing the ununiformity 
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of a liquid lappet and paint film thickness etc. , thickness was uniform 
and it found out that the good paint film of a result could be formed, 
a paint roller and a trowel for the coating of hypoviscosity , such as 
a photocatalyst coating, to paint especially a fiber structure object 
such that formed said reticulated welding layer carried out inside the 
set-up fiber layer, and formed the bulky bulky layer in the outside 
it found out that it was suitable as a material for coating sides in 
paint implements, such as a brush. And although such a fiber structure 
object is suitable as a material for paint implements as long as it has 
the specific structure described above regardless of the process, this 
invention persons Especially The set-up fiber layer (pile layer) which 
consists of a crimped staple which contains a thermal melting arrival 
nature crimped staple in one side of ground weave, such as ******, at 
a specific rate, and has the rate of crimp expanding of the predetearmined 
range is formed. After [ which does not have the set-up fiber layer of 
the becoming fiber structure object. ] having already sprayed water from 
field of one of the two, it found out being manufactured smoothly by 
heating at predetermined temperature. 

[0009] Furthermore, this invention persons set on the above mentioned 
fiber structure object in which the set-up fiber layer (pile layer) which 
consists of fiber which contains the thermal melting arrival nature 
crimped staple which has the rate of crimp expanding of the predetermined 
range in one side of ground weave, such as ******, at a specific rate 
was formed. Crimped staples are replaced with the above-mentioned method 
which carries out partial welding in the inside part of a set-up fiber 
layer. Also when the method in which the porosity skin which has the 
hole which is made to carry out welding of this crimped staple to the 
surface part of a set-up fiber layer, and a coating may pass is made 
to form was adopted, it found but that the material for paint implements 
which is excellent in the paint engine performance and the result engine 
performance of a painted surface was obtained. That is, with this fiber 
structure object in which the porosity skin by the welding of a thermal 
melting arrival nature crimped staple was formed on the front face of 
a set-up fiber layer, when a coating is made to adhere to this fiber 
structure object, a coating particle is held at homogeneity at the hole 
section of a large number which exist in a porosity skin. On the other 
hand, solvents, such as water, are held through a porosity skin at an 
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inside crimped staple layer. And when this fiber structure object was 
pressed at the time of paint, it found out that the solvent currently 
held at the inside crimped staple layer flowed backwards on a front face, 
conveyed the coating particle currently held at the hole section of a 
surface porosity skin to a painted surf ace -ed, and formed a uniform paint 
film in a painted surf ace- ed. and the paint roller and trowel for painting 
the hypoviscosity coating with which this fiber structure object that 
has this porosity skin of a set-up fiber layer also contains detailed 
coating particles, such as a photocatalyst coating, --it found out that 
it was suitable especially as a material for paint implements, such as 
a brush, this invention persons and such a fiber structure object By 
carrying out thermocompress ion bonding processing of the fiber structure 
object which comes to form the set-up fiber layer (pile layer) which 
consists of a crimped staple which contains a thermal melting arrival 
nature crimped staple in one side of ground weave, such as ******, at 
a specific rate, and has the rate of crimp expanding of the predetermined 
range from the front-face side at the temperature more than the melting 
point of a thermal melting arrival nature crimped staple Based on headers 
and those knowledge, this invention was completed for the ability to 
manufacture smoothly . 

[0010] Namely, this invention (1) It has a set-up fiber layer on one 
side of ground weave. This set-up fiber layer consists of fiber which 
contains the thermal melting arrival nature crimped staple whose rate 
of crimp expanding is 5 - 30% at a rate of 30 - 100 mass %. This set-up 
fiber layer The inside part is the fiber structure object for paint 
implements (this may be called below "fiber structure object A for paint 
implements") characterized by making the nothing bulky layer with the 
bulky lateral part of the upper part of this reticulated welding layer 
for the reticulated welding layer formed of the partial welding of said 
thermal melting arrival nature crimped staple. 

[0011] And this invention (2) The height of a set-up fiber layer is 3 -20mm . 
The fiber structure object A for paint implements of the above (1) whose 
ratios of [thickness of reticulated welding layer] : [thickness of a bulky 
layer] are 9:1-1:9; It reaches. (3) The water retention ability of a 
reticulated welding layer includes the above (1) or fiber structure 
object A; for paint implements of (2) which is 4 to 16 times the fiber 
mass which forms the reticulated welding layer as a desirable mode. 



8 



JP,2002-302863 



[0012] Furthermore, this invention (4) Have a set-up fiber layer on one 
side of ground weave, and this set-up fiber layer consists of fiber which 
contains the thermal melting arrival nature crimped staple whose rate 
of crimp expanding is 5 - 30% at a rate of 30 - 100 mass %, The surface 
part of a set-up fiber layer is the fiber structure object for paint 
implements (this may be called below "fiber structure object B for paint 
implements") characterized by making the porosity skin with a thickness 
[ by the welding of said thermal melting arrival nature crimped staple 
which constitutes a set-up fiber layer ] of 100-1000 micrometers. 
[0013] And this invention (5) The fiber structure object B for paint 
implements of the above (4) whose height of a set-up fiber layer including 
a porosity skin is 2-18mm; It reaches. (6) The thermal melting arrival 
nature crimped staple which constitutes a set-up fiber layer consists 
of a low-melt point point polymer and a fiber formation nature polymer. 
One fiber structure object A for paint implements of aforementioned (1) 
- (3) , the above (4) , or fiber structure object B; for paint implements 
of (5) which is the crimped staple which consists of the compound spinning 
fiber and/ or blend spinning fiber to which a low-melt point point polymer 
exists in a part of fiber front face [ at least ] is included as a desirable 
mode . 

[0014] furthermore, this invention -- (7) the paint roller which it comes 
to attach in a base material by using one fiber structure object A for 
paint implements of aforementioned (1) - (6), or the fiber structure 
object B for paint implements as a painted surface, or a trowel -- the 
brush -- it is --; (8) the paint roller of the above (7) which is an 
object for paint of a photocatalyst coating, or a trowel the brush 
is included as a desirable mode. 

[0015] And this invention (9) As opposed to the fiber structure object 
which has the set-up fiber layer which consists of fiber which contains 
the thermal melting arrival nature crimped staple whose rate of crimp 
expanding is 5 - 3 0% at a rate of 30 - 100 mass % on one side of ground 
weave After spraying water from field of this **** one of the two in 
the condition which has already turned field of one of the two upwards 
of not having the set-up fiber layer, The manufacture approach of the 
fiber structure object A for paint implements the above (1) characterized 
by carrying out dry heat treatment at the temperature more than [the 
melting point -50 of said thermal melting arrival nature crimped staple 
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(degree C) ] , carrying out partial welding of the thermal melting arrival 
nature crimped staple by the inside of a set-up fiber layer, and forming 
a reticulated welding layer; It reaches. (10) The fiber structure object 
which has the set-up fiber layer which consists of fiber which contains 
the thermal melting arrival nature crimped staple whose rate of crimp 
expanding is 5 - 30% at a rate of 30 - 100 mass % on one side of ground 
weave Carry out thermocompression bonding processing from the front- face 
side of a set-up fiber layer at the temperature more than the melting 
point of a thermal melting arrival nature crimped staple, and welding 
of the thermal melting arrival nature crimped staple of a surface part 
is carried out . It is manufacture approach [ of the fiber structure object 
B for paint implements of the above (4) characterized by forming a 
porosity skin with a thickness of 100-1000 micrometers in the front face 
of a set-up fiber layer ] ; . 

[0016] 

[Embodiment of the Invention] This invention is explained below at a 
detail. The fiber structure object A for paint implements of this 
invention and the fiber structure object B for paint implements all use 
as the base the fiber structure object which has a set-up fiber layer 
on one side of ground weave . A set-up fiber layer is a layer which consists 
of many piles, and the pile which constitutes a set-up fiber layer needs 
to be formed from the fiber which contains the thermal melting arrival 
nature crimped staple whose rate of crimp expanding is 5 -30% at a rate 
of 30 - 100 mass %. It is desirable that 80 - 100% of the fiber (pile) 
which constitutes a set-up fiber layer from a fiber structure object 
A for paint implements of this invention and a fiber structure object 
B for paint implements consists of a thermal melting arrival nature 
crimped staple of 5 - 30% of rates of crimp expanding, and it is more 
desirable that 100% (whole quantity of a pile) consists of thermal 
melting arrival nature crimped staples of 5 - 30% of rates of crimp 
expanding . 

[0017] The content of the thermal melting arrival nature crimped staple 
in the fiber (pile) which constitutes a set-up fiber layer becomes 
inadequate [ the welding between the crimped staples which constitute 
a set-up fiber layer as it is under 3 0 mass % ] . consequently, with the 
fiber structure object A for paint implements, formation of the 
reticulated welding layer by the partial welding between fiber (namely. 
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partial welding of thermal melting arrival nature crimped staples and 
partial welding of a thermal melting arrival nature crimped staple and 
other fiber) becomes difficult, the absorptivity ability (" 
containing ") of a coating falls to the inside part of a set-up fiber 
layer, and, moreover, the resiliency of a reticulated welding layer falls 
to it. Moreover, with the fiber structure object B for paint implements, 
formation of the porosity skin in the surface part of a set-up fiber 
layer becomes inadequate, a surface smooth condition is spoiled and a 
result of a painted surface worsens. 

[0018] As a thermal melting arrival nature crimped staple which 
constitutes apart of fiber [ at least ] (pile) which constitutes a set-up 
fiber layer, it consists of a low-melt point point polymer and a fiber 
formation nature polymer, and the crimped staple which consists of the 
compound spinning fiber and/or blend spinning fiber to which a low-melt 
point point polymer exists in a part of fiber front face [ at least ] 
is used preferably. In that case, as for this thearmal melting arrival 
nature crimped staple, it is more desirable that it is that which welds 
to self welding or other fiber at 110-190 degrees C in the state of dry 
heat, or softens with hot water 95 degrees C or more under a wet heat 
atony, and is welded to self welding or other fiber. 

[0019] As compound formation in case a thermal melting arrival nature 
crimped staple is above mentioned compound spinning fiber or blend 
spinning fiber, or a mixed gestalt For example, the sheath-core mold 
which uses a fiber formation nature polymer as a heart component, and 
uses a low-melt point point polymer as a sheath component, The sea- island 
type which uses a fiber formation nature polymer as an island component, 
and uses a low-melt point point polymer as a sea component, the 
side -by- side mold with which a fiber formation nature polymer and a 
low-melt point point polymer make lamination structure can be mentioned, 
among those it is desirable that they are a sheath-core mold or a 
sea-island type but. 

[0020] as the low-melt point point polymer which constitutes said 
compound spinning fiber and blend spinning fiber which are preferably 
used as a thermal melting arrival nature crimped staple, and which were 
carried out -- olefin system polymers, such as for example, an 
ethylene -vinyl alcohol system copolymer, polyethylene, and 
polypropylene, a polyamide system polymer, etc. -- it can mention -- 
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among those also coming out --an ethylene -vinyl alcohol system 
copolymer has a desirable hydrophilic property from a high point. 
Moreover, as a fiber formation nature polymer which constitutes this 
compound spinning fiber and blend spinning fiber, for example , polyester, 
a polyamide, polypropylene, etc. can be mentioned, among those crimp 
grant nature is [ but ] desirable [ polyester ] from a good point. 
[0021] Moreover, the thermal melting arrival nature crimped staple which 
constitutes a set-up fiber layer requires as mentioned above that the 
rate of crimp expanding should be 5 - 30% . In a set-up fiber layer, contact 
between fiber (pile) becomes it inadequate that it is less than 5% of 
rates of crimp expanding of a thermal melting arrival nature crimped 
staple. Consequently, with the fiber structure object A for paint 
implements, the reticulated welding layer by the partial welding of fiber 
is no longer formed inside a set-up fiber layer, and the absorptivity 
ability ("implication") of a coating and the resiliency of a reticulated 
welding layer decline. Moreover, with the fiber structure object B for 
paint implements, formation of the porosity skin in the front face of 
a set-up fiber layer becomes inadequate, a surface smooth condition is 
spoiled, a result of a painted surface worsens, moreover the bulkiness 
of the bulky layer under a porosity skin becomes low, the absorptivity 
ability ("implication") of a coating falls, coating nature becomes a 
defect, and control of the thickness of the paint film at the time of 
paint becomes difficult further. On the other hand, if the rate of crimp 
expanding of the thermal melting arrival nature crimped staple which 
constitutes a set-up fiber layer exceeds 30%, in any [ of the fiber 
structure object A for paint implements, and the fiber structure object 
B for paint implements ] case, the outflow engine performance 
("discharge") of a coating will fall, paintwork will become a defect, 
and, moreover, control of the thickness of a paint film will become 
difficult, as for the fiber (pile) which constitutes a set-up fiber layer, 
it is desirable that the rate of crimp expanding is formed using the 
thermal melting arrival nature crimped staple which is 10 - 20% from 
the point that control of the absorptivity ability (" containing -- 
") of a coating, the outflow engine performance (".discharge"), and a 
paint film becomes fitness more. In addition, "the rate of crimp 
expanding" in this specification means the rate of crimp expanding 
measured by the approach indicated in the term of the following examples . 
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[0022] Although the fiber (pile) which constitutes a set-up fiber layer 
may contain other different fiber from the above-mentioned thermal 
melting arrival nature crimped staple at a rate of 0 - 70 mass % in the 
fiber structure object A for paint implements of this invention, and 
the fiber structure object B for paint implements Especially the class 
of other fiber is not restricted. For example, polyester, a polyamide, 
The synthetic fiber of the crimp of the non-thermal melting arrival 
nature which consists of one sort, such as polypropylene, an acrylic 
polymer, polyvinyl alcohol, and a polyvinyl! dene chloride, or two sorts 
or more, or non-crimp. Semi- synthetic fibers, such as a viscose and rayon, 
cotton, wool, silk, etc. can be mentioned, and those one sort or two 
sorts or more can be used. When forming using other fiber with the thermal 
melting arrival nature crimped staple which described the set-up fiber 
layer above, polyester fiber is preferably used among the 
above-mentioned fiber from an adhesive point with a crimp property, 
thermal melting arrival nature, and fiber. When using together a thermal 
melting arrival nature crimped staple and other fiber and forming a 
set-up fiber layer, it is desirable that both are fully made to do mixed 
distribution . 

V [0023] As for the single fiber fineness of the thermal melting arrival 

nature crimped staple which constitutes a set-up fiber layer (pile 
section) , and other fiber, it is desirable that it is 1 - ISdtex from 
the point of the ease of containing of a coating, and it is more desirable 
that it is 3 - 7dtex. Moreover, as for the pile consistency in a set-up 
fiber layer, it is desirable that it is 7000-50000 (single fiber) per 
two 1cm of fiber structure objects from points, such as a result of 
handstand prevention of a pile, the absorptivity ability ("implication") 
of a coating, the outflow engine performance ("discharge") , and paint, 
and it is more desirable that it is 10000-30000. Furthermore, even if 
it forms a set-up fiber layer from the pile with the same height (fiber) , 
it may be formed from two or more piles (fiber) with which height differs, 
or any are sufficient as it. However, in any case, it is necessary to 
change the outermost surface section of a set-up fiber layer into the 
condition that height gathered. Moreover, as for the fiber (pile) which 
constitutes a set-up fiber layer, it is desirable to have the shape of 
a cut pile from points, such as a result of coating nature and a paint 
film. 
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[0024] Moreover, the ground weave in the fiber structure object A for 
paint implements of this invention and the fiber structure object B for 
paint implements functions as a base for attaching in a paint implement 
base the attaching part of the pile which constitutes a set-up fiber 
layer, the fiber structure object A for paint implements of this 
invention, and the fiber structure object B for paint implements. 
Especially the classes of ground weave in the fiber structure object 
A for paint implements and the fiber structure object B for paint 
implements may be any of the nonwoven fabrics which were not restricted 
but were interlaced by texture, knitting fabric, needle punching, fluid 
processing, etc., and those two combined things or more. Moreover, 
especially the class of the fiber which forms ground weave, or yarn may 
not be restricted, either, but a synthetic fiber which was described 
above, the semi -synthetic fiber, and the natural fiber may be formed 
either. Furthermore, especially the eyes of ground weave are not 
restricted, either but it can adjust suitably. Although the rate of crimp 
expanding needs to consist of fiber (pile) which contains the thermal 
melting arrival nature crimped staple which is 3 - 10% at a rate of 3 0 
- 100 mass % as the set-up fiber layer in the fiber structure object 
A for paint implements of this invention and the fiber structure object 
B for paint implements was described above, **** of ground weave which 
is not included even if the thermal melting arrival nature crimped staple 
is included is also good. When ground weave contains the thermal melting 
arrival nature crimped staple, welding immobilization of the fiber 
(pile) from which this thermal melting arrival nature crimped staple 
constitutes a set-up fiber layer is carried out at ground weave, and 
the omission prevention function of a pile is achieved. 
[0025] Especially the manufacture approach of a fiber structure object 
of maJcing the base of the fiber structure object A for paint implements 
of this invention and the fiber structure object B for paint implements 
is not restricted. Yarn or fiber for ground weave. The thermal melting 
arrival nature crimped staple whose rate of crimp expanding is 3 - 10% 
can be manufactured according to the manufacture approach of the pile 
textile of the conventional known using the fiber (yarn) for set-up fiber 
layers (pile) included at a rate of 30 - 100 mass %. 

[0026] and with the fiber structure object A for paint implements of 
this invention In the fiber structure object which has the set-up fiber 
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layer which consists of fiber (pile) which contains the thermal melting 
arrival nature crimped staple whose rate of crimp expanding is 3 - 10% 
at a rate of 30 - 100 mass % on one side of ground weave The reticulated 
welding layer formed inside the set-up fiber layer of the partial welding 
(namely, partial welding of thermal melting arrival nature crimped 
staples and/or partial welding of a thermal melting arrival nature 
crimped staple and other fiber) of a thermal melting arrival nature 
crimped staple exists. A bulky bulky layer exists in the front- face side 
of the set-up fiber layer of the outside of this reticulated welding 
layer . 

[0027] Below, with reference to drawing 1 and drawing 2 , the fiber 
structure object A for paint implements of this invention is explained. 
Drawing 1 " and drawing 2 are drawings (sectional view of the thickness 
direction) having shown typically the example of the fiber structure 
object A for paint implements of this invention. It cannot be 
overemphasized that the fiber structure object A for paint implements 
of this invention is not restricted to the thing of drawing 1 and drawing 
2 at all. The thermal melting arrival nature crimped staple with which 

1 constitutes ground weave and 2 constitutes a pile in drawing 1 and 
drawing 2 , Other fiber from which 3 constitutes a pile, the set-up fiber 
layer by which 4 is constituted from a pile, the reticulated welding 
layer to which 4a exists inside the set-up fiber layer 4 , the bulky bulky 
layer to which 4b exists in the surface section of the set-up fiber layer 
4 on the outside of reticulated welding layer 4a, and 5 and 6 show the 
welding section of the thermal melting arrival nature crimped staple 

2 . Although the fiber structure object A for paint implements with which 
the fiber (pile) which constitutes the set-up fiber layer 4 is drawing 
1 only from the thermal melting arrival nature crimped staple 2 was shown, 
of course, a thermal melting arrival nature crimped staple and other 
fiber are used together, and the set-up fiber layer 4 may be formed, 
as long as it is more than 3 0 mass % that the rate of a thermal melting 
arrival nature crimped staple described above. Moreover, although the 
height of the fiber (pile) which constitutes the set-up fiber layer 4 
is equal to the whole with the fiber structure object A for paint 
implements of drawing 1 R> 1, the set-up fiber layer 4 may be formed 
from the fiber (pile) from which height differs so that it may illustrate 
on the fiber structure object A for paint implements of drawing 2 . However, 
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in order to maintain good paintwork in that case, the thing to which 
the pile height in the outermost surface of the set-up fiber layer 4 
becomes the same (the front face of a set-up fiber layer becomes flat) 
and which is made like is required. The fiber structure object A for 
paint implements of drawing 2 is the example which formed the set-up 
fiber layer 4, using the thermal melting arrival nature crimped staple 
2 with low height, and other fiber 3 higher than it as a pile . In addition, 
it does not matter even if the welding section the thermal melting arrival 
nature crimped staple carried out [ the section ] partial weld depending 
on the case exists also in bulky layer 4b if it is some as shown in drawing 
1 R> 1. 

[0028] With the fiber structure object A for paint implements of drawing 
1 , in reticulated welding layer 4a in the set-up fiber layer 4, both 
thermal melting arrival nature crimped staple 2 contacts partially by 
crimp, much welding sections 5 and a tangle of fiber are formed, and 
the fiber gap is micrif ied by it from the fiber gap in bulky layer 4b 
by reticulated welding layer 4a. Moreover, with the fiber structure 
object A for paint implements of drawing 2 , it sets to reticulated welding 
layer 4a in the set-up fiber layer 4 . Both thermal melting arrival nature 
crimped staple 2 contacts partially, much welding sections 5 and a tangle 
are formed, the thermal melting arrival nature crimped staple 2 and other 
fiber 3 contact partially by the crimp of a thermal melting arrival nature 
crimped staple further, and much welding sections 6 and a tangle are 
formed among both fiber. And in reticulated welding layer 4a, the fiber 
gap is micrif ied by it from the fiber gap in bulky layer 4b. Consequently, 
with drawing 1 and the fiber strxicture object A for paint implements 
of drawing 2 R> 2, capillarity arises into a reticulated welding layer 
4a part, the coating absorbed from the front face of the fiber structure 
object A for paint implements is promptly absorbed by reticulated welding 
layer 4a through bulky layer 4b, and, moreover, a coating is held by 
the micrif ied fiber gap good at reticulated welding layer 4a. And if 
thrust joins the fiber structure object A for paint implements at the 
time of coating, the coating currently held at reticulated welding layer 
4a will be transmitted to the fiber (a thermal melting arrival nature 
crimped staple and/or other fiber) which constitutes bulky layer 4b, 
will flow on a front face again, and will be applied to a painted 
surface -ed. Furthermore, since resiliency is given to reticulated 
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welding layer 4a by the partial welding of the thermal melting arrival 
nature crimped staple 2, adjustment of the press to the fiber structure 
object A for paint implements becomes easy, and the discharge quantity 
of the coating currently held at reticulated welding layer 4a can be 
controlled good. Moreover, since bulky layer 4b which exists in the 
front -face side of the set-up fiber layer 4 does not have the partial 
welding of a thermal melting arrival nature crimped staple, or it is 
in the bulky condition by fiber with little partial welding (a thermal 
melting arrival nature crimped staple and/or other fiber) and the fiber 
(pile) height is moreover arranged with homogeneity, the coating which 
has flowed out of reticulated welding layer 4a is applied to a painted 
surface-ed at homogeneity. Therefore, thickness is uniform, without this 
fiber structure object A for paint implements being excellent in the 
absorptivity ability ("implication") of a coating, the outflow engine 
performance ("discharge") of a coating, and the result engine 
performance of a painted surface, and producing the ununiformity of a 
liquid lappet and paint film thickness etc. a paint roller and a trowel 
to be able to form the good paint film of a result and for the coating 
of especially hypoviscosity , such as a photocatalyst coating, paint 
it is suitable as a material for coating sides in paint implements, such 
as a brush. 

[0029] Although it can adjust according to the class of paint implement 
which attaches the class of thermal melting arrival nature crimped staple 
which constitutes a set-up fiber layer, single fiber fineness, physical 
properties, and the fiber structure object A for paint implements etc. 
Four to 16 times of fiber mass in which the water retention ability of 
reticulated welding layer 4a forms reticulated welding layer 4a with 
the fiber structure object A for paint implements of this invention. 
Especially, it is desirable from points, such as a result of the 
absorptivity ability ("implication") of a coating, the outflow engine 
performance ("discharge"), and a paint film, that they are six to 10 
times, and it can obtain such water retention ability by adjusting extent 
of the partial welding in reticulated welding layer 4a. In addition, 
the water retention ability of the reticulated welding layer in this 
specification means the water retention capacity measured by the 
approach indicated in the term of the following examples. 

[0030] Moreover, it is desirable from points, such as a result of the 
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absorptivity ability ("implication") of a coating, the outflow engine 
performance ("discharge"), and a paint film, that the height of the 
set-up fiber layer 4 is generally 3 -20mm, and the ratios of [thickness 
of reticulated welding layer] : [thickness of bulky layer] : are 9:1-1:9 
with the fiber structure object A for paint implements of this invention. 
[0031] Although the fiber structure object A for paint implements of 
this invention may be manufactured by which approach as long as it has 
the above-mentioned structure, it can manufacture smoothly by the 
following approaches, for example. A knitting-and-weaving machine, a 
nonwoven fabric manufacturing installation, etc. are used. The single 
round-braid ground, double rales knitting fabric. In case textiles, such 
as a multiple fabric and a laminating nonwoven fabric, are manufactured, 
the fiber (yarn) which contains the thermal melting arrival nature 
crimped staple whose rate of crimp expanding is 3 - 10% at a rate of 
30 - 100 mass % is supplied as cut pile yarn. The fiber structure object 
which has the set-up fiber layer to which the rate of crimp expanding 
consists of fiber (cut pile) which contains the thermal melting arrival 
nature crimped staple which is 3 - 10% at a rate of 30 - 100 mass % on 
one side of ground weave is manufactured. Subsequently, after [ which 
does not have a set-up fiber layer ] opening the cut pile yarn of a fiber 
structure object using a hair crack machine, already turning field (rear 
face) of one of the two to the bottom and spraying water from this rear 
face at a rate of 70 - 150 mass % to the mass of a fiber structure object, 
dry heat treatment of the hot blast processing etc. is carried out at 
the temperature more than [the melting point -50 of a thermal melting 
arrival nature crimped staple (degree C)] . The fiber structure object 
A for paint implements of this invention to which a reticulated welding 
layer exists inside a set-up fiber layer, and a bulky bulky layer exists 
in the front-face side of the set-up fiber layer of the outside of a 
reticulated welding layer by it is acquired. 

[0032] By turning a rear face without a set-up fiber layer (cut pile) 
upwards by the above-mentioned approach, turning a field with a set-up 
fiber layer (cut pile) down, and spraying water from this rear face Near 
the tip of a cut pile will be in the condition of having been rich in 
moisture, by shifting to near the tip of the cut pile with which the 
sprayed water constitutes a set-up fiber layer through ground weave from 
a rear face (flowing down) , and near a root and the interstitial segment 
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of a cut pile will be in a condition with little moisture . And by carrying 
out dry heat treatment in the condition, heating is controlled by the 
latent heat of vaporization of moisture, softening and melting of a 
thermal melting arrival nature crimped staple are prevented, and the 
amount of [ of the cut pile containing many moisture ] point becomes 
[ the amount of / of a cut pile / (front-face side of a set-up fiber 
layer) point ] a bulky bulky layer by it. On the other hand, according 
to there being little moisture, a thermal melting arrival nature crimped 
staple softens or fuses the root and interstitial segment of a cut pile 
at the time of heating, the partial welding between fiber produces them, 
and a reticulated welding layer is formed inside a set-up fiber layer. 
[0033] Moreover, it sets on the fiber structure object which has the 
set-up fiber layer which consists of fiber (pile) which contains the 
thermal melting arrival nature crimped staple whose rate of crimp 
expanding is 3 - 10% at a rate of 30 - 100 mass % on one side of ground 
weave in the fiber structure object B for paint implements of this 
invention. The porosity skin with a thickness t by the welding of said 
thermal melting arrival nature crimped staple which constitutes a set-up 
fiber layer ] of 100-1000 micrometers exists in the front face of a set-up 
fiber layer. 

[0034] Below, with reference to drawing 3 , the fiber structure object 
B for paint implements of this invention is explained. Drawing 3 is 
drawing (sectional view of the thickness direction) having shown 
typically the example of the fiber structure object B for paint 
implements of this invention. The fiber structure object B for paint 
implements of this invention is not restricted to the thing of drawing 
3 at all. In drawing 3 , the hole section [ in / the thermal melting 
arrival nature crimped staple with which 1 constitutes ground weave and 
2 constitutes a pile, the set-up fiber layer by which 4 is constituted 
from a pile, the porosity skin formed of the welding in the surface part 
of the thermal melting arrival nature crimped staple 2 with which 4c 
constitutes the set-up fiber layer 4, and 4d, and / in 7 / porosity skin 
4c ] is shown. [ a non- welding fiber layer ] Although the fiber structure 
object B for paint implements with which the fiber (pile) which 
constitutes the set-up fiber layer 4 is drawing 3 R> 3 only from the 
thermal melting arrival nature crimped staple 2 was shown, of course, 
a thermal melting arrival nature crimped staple and other fiber are used 
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together, and the set-up fiber layer 4 may be formed, as long as it is 
more than 30 mass % that the rate of a thermal melting arrival nature 
crimped staple described above. 

[0035] With the fiber structure object B for paint implements of drawing 
3 , if a coating is given to the front face of the fiber structure object 
B for paint implements , a coating particle will be held at the hole section 
7 of a large number which exist in porosity skin 4c. At it and coincidence, 
media, such as water, pass along the hole section 7, reach promptly 4d 
of non-welding fiber layers located inside porosity skin 4c, and are 
held at 4d of these non-welding fiber layers. And if thrust joins the 
fiber structure object B for paint implements at the time of coating, 
the medium currently held at 4d of non-welding fiber layers will flow 
backwards to the porosity skin 4c side, will carry the coating particle 
currently held at the hole section 7, and will form a uniform paint film 
in a painted surface -ed. Since the front face of the fiber structure 
object B for paint implements is in the flat condition by porosity skin 
4c, a uniform paint film can be formed in a painted surf ace-ed also with 
this point. The fiber structure object B for paint implements therefore, 
like the fiber structure object A for paint implements Thickness is 
uniform, without excelling in the absorptivity ability ("implication") 
of a coating, the outflow engine performance ("discharge") of a coating, 
and the result engine performance of a painted surface, and producing 
the ununif ormity of a liquid lappet and paint film thickness etc . a paint 
roller and a trowel to be able to form the good paint film of a result 
and for the coating of especially hypoviscosity, such as a photocatalyst 
coating, paint it is effective as a material for coating sides in 
paint implements, such as a brush. 

[0036] With the fiber structure object B for paint implements, it is 
required for the thickness of the porosity skin of the front face to 
be 100-1000 micrometers as mentioned above, and it is desirable that 
it is 250-600 micrometers. Surface surface smoothness is lost as the 
thickness of a porosity skin is less than 100 micrometers, and it is 
hard coming to form a paint film with uniform thickness. On the other 
hand, if the thickness of a porosity skin exceeds 1000 micrometers, in 
order that the thickness of the non-welding fiber layer inside a porosity 
skin may decrease relatively, the absorptivity ability of a coating falls 
and the ununif ormity of a liquid lappet and a paint film etc . is produced . 



20 



JP,2002-302863 



Moreover, as for the porosity skin of the fiber structure object B for 
paint implements, it is desirable from the point of the absorptivity 
ability of a coating, and the outflow engine performance to have about 
2000-5000 detailed hole sections per two of about about 5-90 micrometers 
of apertures wide opened on the front face icm. Furthermore, it is 
desirable that the height of the set-up fiber layer which includes a 
porosity skin with the fiber structure object B for paint implements 
from points, such as a result of the absorptivity ability of a coating, 
the outflow engine performance, and a painted surface, is [ thickness ] 
2-18mm, and it is more desirable that it is 5-lOmm. 

[003 7] As long as it has the above-mentioned structure, the fiber 
structure object B for paint implements of this invention Although you 
may manufacture by which approach, the fiber structure object which has 
the set-up fiber layer which consists of fiber which contains the thermal 
melting arrival nature crimped staple whose rate of crimp expanding is 
5 - 30% at a rate of 3 0 - 10 0 mass % on one side of ground weave 
Thermocompression bonding processing can be carried out from the 
front -face side of a set-up fiber layer at the temperature more than 
the melting point of a thermal melting arrival nature crimped staple, 
welding of the thermal melting arrival nature crimped staple of a surface 
part can be carried out, and it can manufacture smoothly by the approach 
of making a porosity skin with a thickness of 100-1000 micrometers 
forming in the front face of a set-up fiber layer. 

[0038] the fiber structure object A for paint implements of this 
invention, or the fiber structure object B for paint implements --a 
paint roller and a trowel --it can be effectively used as a material 
for paint implements, such as a brush and a paint brush. In the case 
of a paint roller, cut the fiber structure object A for paint implements 
of this invention, or the fiber structure object B for paint implements 
in the shape of a strip of paper, and it applies adhesives to a rear 
face. How to twist spirally and fix to the surroundings of the core 
material for rollers. The fiber structure object A for paint implements 
of this invention or the fiber structure object B for paint implements 
can be cut in a rectangle, adhesives can be applied to a rear face, and 
the approach of rolling it, as surrounds the core material for rollers 
longwise, and fixing etc. can be adopted and manufactured, moreover, 
the thing for which the fiber structure object A for paint implements 
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of this invention or the fiber structure object B for paint implements 
is stuck on a flat front face tabular object (rectangular 
parallelepiped- like object) the trowel for paint the brush can 
be manufactured. Furthermore, a brush- like paint implement may be 
manufactured using the fiber structure object A for paint implements 
of this invention, or the fiber structure object B for paint implements. 
[0039] the paint roller manufactured using the fiber structure object 
A for paint implements, or the fiber structure object B for paint 
implements, and a trowel paint implements, such as a brush It excels 
in the absorptivity ability ("implication") of a coating, the outflow 
engine performance ("discharge") of a coating, and the result engine 
performance of a painted surface . It can use for paint of various coatings 
taking advantage of such an outstanding property, among those, but can 
be used very effective in paint of a coating with low viscosity, 
especially a photocatalyst coating with the low viscosity through water. 
[0040] 

[Example] Although an example etc. explains this invention concretely 
below, this invention is not restricted at all by the following examples . 
In the following examples, the hydrophilic property (wettability) of 
the painted surface which paints a photocatalyst coating and is obtained 
using the rate of crimp expanding of the fiber (yarn) which constitutes 
the set-up fiber layer of a fiber structure object, the water-retention 
ability of the reticulated welding layer in a set-up fiber layer, the 
amount of implications of a paint roller and discharge quantity, and 
the paint implement manufactured in the following examples, and the light 
catalytic ability (acetaldehyde resolution) of the painted surface of 
a photocatalyst coating were the followings, and it made, and they 
measured or evaluated. 

[0041] (1) The rate of crimp expanding of the fiber (yarn) which 
constitutes the set-up fiber layer of a fiber structure object : after 
rolling round a line of thread until it became the skein of 5500dtex(es) 
with the skein ** machine, the lOg load was hung in the center of a lower 
limit of skein, this skein was fixed in the upper part, and where the 
load of 0.009 cN/dtex is applied, the temperature of 90 degrees C 
performed heat treatment for 30 minutes. Subsequently, after leaving 
and drying at a room temperature in the state of a no-load, Itonaga after 
neglect was measured for 5 minutes, having applied the lOg load again. 
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and this was set to LI (mm) . Next, it asked for the rate of crimp expanding 
by following formula **, having applied the 1kg load, having measured 
Itonaga after neglect for 30 seconds, and having used this as L2 (mm) . 
[0042] 

[Equation 1] 

Rate of crimp expanding (%) = { (L2-L1) /L2} xlOO ** [0043] (2) Water 
retention ability of the reticulated welding layer in a set-up fiber 
layer : ground weave is sliced and removed from a reticulated welding 
layer, and it is cut in a predetermined dimension (size in every 
direction) , build a test piece, measure the dry mass of the test piece, 
and set this to Wl (g) , after mowing the bulky layer by the side of the 
front face in the set-up fiber layer of a fiber structure object. Next, 
after being immersed underwater and leaving the test piece (a part for 
a reticulated welding layer) for 3 minutes, it took out, the mass was 
measured, this was set to W2 (g) , and it asked for water retention ability 
by following formula ** . 
[0044] 

[Equation 2] 

Water retention ability (twice) = W2/W1 ** [0045] (3) the amount of 
implications of a paint roller, and discharge quantity: amount of 

(i) implications: measure the dry mass of the body of a paint roller 
(a roller and handle) produced in the following example, and set this 
to (A) and (g) . Subsequently, on a paint roller, water is lightly drawn 
through on a network until a liquid lappet is lost, after making it contain 
until it becomes at a saturation state, the mass is measured again, this 
is set to (B) and (g) , it contains by following formula **, and an amount 
(C) is calculated. 

(ii) discharge quantity: the glass side of 2 was painted Im using 
the paint roller drawn through lightly until the liquid lappet was lost 
above (i) , the mass (D) of the paint roller after this paint and (g) 
were measured, and it asked for discharge quantity (E) and (g) by 
following formula **. 

[0046] 

[Equation 3] 

amount of implications (C) , and (g) = -- (B) - (A) ** (discharge quantity 
E) (g) =(C)-(D) ** [0047] (4) The hydrophilic property of a painted 
surface (wettability) : the paint implement (a paint roller or a trowel 
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brush) produced in the following example was used, the photocatalyst 
coating was applied on the surface of the glass plate (lOcmxlOcm) , it 
dried at 20 degrees C, and the photocatalyst coating layer whose 
thickness is about 2 micrometers was made to form. 1ml distilled water 
was dropped at the painted surface with the syringe, the breadth 
condition was observed by viewing, and the following valuation basis 
estimated. 

O : the whole painted surface has got wet mostly, and if a glass plate 
is leaned, water will flow. 

**: Semi -sphere -like waterdrop has adhered to the painted surface, and 
if a glass plate is leaned, it will hang down. 

X: It is still almost spherical waterdrop, and if a glass plate is leaned, 
it will roll. 

[0048] (5) Light catalytic ability of a painted surface (acetaldehyde 
cracking severity) : the paint implement (a paint roller or a trowel 
brush) produced in the following example was used, and the same 
photocatalyst coating as having used above (4) was applied on the surface 
of the glass plate (lOcmxlOcm) , it dried at 20 degrees C, and the 
photocatalyst coating layer whose thickness is about 2 micrometers was 
made to form. Turn a painted surface up and the painted glass plate is 
held in the 51. transparence container made from Pyrex (trademark) . An 
acetaldehyde is poured in so that initial concentration may be set to 
15 ppm there. It irradiates for 24 hours by the black light (3 .0 mW/cm2) 
installed in the distance of 10cm of upper parts of a container. The 
acetaldehyde concentration 3 0 minutes, 2 hours, and 24 hours after 
exposure initiation is measured. From the initial concentration (CO) 
(15 ppm) of an acetaldehyde, and the concentration (ppm) at the time 
of each measurement (CI) , acetaldehyde cracking severity was searched 
for by following formula **, and it considered as the index of light 
catalytic ability. 
[0049] 

[Equation 4] * 
acetaldehyde cracking severity (%) ={ (CO-Cl) /CO} xlOO} ** 
[0050] <<example 1>> 

(1) Polyethylene terephthalate (among a phenol / tetrachloroe thane 
of -the-same-quality amount mixed solvent) 0.68 is used as a heart 
component. Intrinsic viscosity measured at 30 degrees C = Ethylene-vinyl 
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alcohol system copolymer [content [ ethylene ] % of 40 mols. It extends, 
after using (melt index MI) =10] when measuring by the temperature of 
190 degrees C, and 2160g of loads as a sheath component and carrying 
out compound spinning at a rate of heart component : sheath component =1:1 
(mass ratio) . The sheath-core mold compound spinning multifilament yarn 
of the thermal melting arrival nature of 155dtex (es) /48 filament was 
manufactured . 

(2) False twist processing of the sheath-core mold compound spinning 
multifilament yarn obtained above (1) was carried out with number of 
false twists 2570 T/M, the one -step heater temperature of 12 0 degrees 
C, and the two-step heater temperature of 135 degrees C, and false twist 
finished yarn was manufactured. It was 17% when measured by the approach 
which described above the rate of crimp expanding of the false twist 
finished yarn obtained by this. 

(3) Lengthen three false twist finished yarn (thermal melting arrival 
nature crimped staple) whose rates of crimp expanding obtained above 
(2) are 17%, arrange it, and use as yarn for piles. With the above 
mentioned yarn for piles at the same time it uses the seal knitting machine 
of the aperture of 19 inches (48.3cm) , and 16 gages, ground weave knits, 
using regular polyester false twist finished yarn (330dtex) as yarn for 
ground weave and it performs **** The set-up fiber layer which consists 
of a cut pile was made to form in one side of ground weave, the thickness 
of the whole including a set-up fiber layer manufactured 10mm (height 
of about 9mm of a cut pile) , and eyes manufactured the fiber structure 
object (seal knitting fabric) of 530 g/m2 . 

[0051] (4) After spraying water in the amount to which the rear face 
(field without a cut pile) of this knitting fabric is turned upwards, 
and water content becomes 3 0 mass % from a rear face with a spray method 
after refining the seal knitting fabric obtained above (3) , it put into 
the dryer the condition (condition [ having turned the rear face of 
knitting fabric upwards ] ) as it is, and hot blast processing was carried 
out for 2 minutes at 170 degrees C. The thickness of ground weave was 
[ the height of 1mm and the whole set-up fiber layer (pile layer) of 
the fiber structure object acquired by this ] 8mm. In the set-up fiber 
layer (pile layer) , even height of about 4mm had become a reticulated 
welding layer by the partial welding of a thermal melting arrival nature 
crimped staple from the front face of ground weave, the high bulky layer 
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of the bulkiness whose thickness is about 4 mm was formed on it (front-face 
side) , and it was a thing equivalent to the fiber structure object A 
for paint implements of this invention. 

(5) When measured by the approach which described above the water 
retention ability of the reticulated welding layer of the set-up fiber 
layer in the fiber structure object (the fiber structure object A for 
paint implements) acquired above (4), it was as being shown in the 
following table 1. 

[0052] (6) The fiber structure object (the fiber structure object A for 
paint implements) acquired above (4) was cut out in the shape of a strip 
of paper in width of face of 2.5cm, and die length of 35cm, adhesives 
were applied to the rear face, the handle was attached and the paint 
roller was produced, after twisting around the front face of the 
cylindrical core (die-length x outer-diameter =15cmxl.7cm) made from 
polypropylene spirally and fixing to it. When measured by the approach 
which described above the amount of implications and discharge quantity 
of a paint roller which were obtained by this, it was as being shown 
in the following table 1. 

(7) Moreover, the paint roller produced above (6) was used, and when 
the hydrophilic property (wettability) and light catalytic ability 

(acetaldehyde cracking severity) of a painted surface which paint a 
photocatalyst coating and are obtained by the above-mentioned approach 
were measured or evaluated, it was as being shown in the following table 
1. 

[0053] Example of <<comparison 1>> 

(1) Lengthen three sheath-core mold compound spinning multifilament yarn 
of the thermal melting arrival nature manufactured by (1) of an example 
1, arrange it, without performing false twist processing, use as yarn 
for piles, and make it be the same as that of (3) of an example 1 except 
it. The thickness of the whole including a set-up fiber layer which has 
the set-up fiber layer which consists of a cut pile on one side of ground 
weave manufactured 10mm (height of about 8mm of a cut pile) , and eyes 
manufactured the fiber structure object (seal knitting fabric) of 500 
g/m2. In addition, when the rate of crimp expanding of the sheath-core 
mold compound spinning multifilament yarn of the thermal melting arrival 
nature which does not perform crimp processing used as a cut pile was 
measured by the above-mentioned approach, they were 3% and a low value. 
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(2) Turn the rear face (field without a cut pile) of this knitting fabric 
upwards after refining the seal knitting fabric obtained above (1) . 
Although it put into the dryer the condition (condition [ having turned 
the rear face of knitting fabric upwards ] ) as it is and hot blast 
processing was carried out for 2 minutes at 170 degrees C after spraying 
water in the amount to which water content becomes 30 mass % from a rear 
face with a spray method When it is in the condition that the whole set-up 
fiber layer hardened, with the fiber structure object acquired by that 
cause, and there is no crimp in the cut pile which constitutes the set-up 
fiber layer and there is no contact between fiber both the reticulated 
welding layer by the partial welding of thermal melting arrival nature 
fiber (cut pile fiber) , and a bulky bulky layer although --it was 
not formed. 

(3) When measured by the approach which used the fiber structure object 
acquired above (2), produced the paint roller like (6) of an example 
1, and described above the amount of implications and discharge quantity 
of the paint roller, it was as being shown in the following table 1. 

(4) Moreover, the paint roller produced above (3) was used, and when 
the hydrophilic property (wettability) and light catalytic ability 
(acetaldehyde cracking severity) of a painted surface which paint a 
photocatalyst coating and are obtained by the above-mentioned approach 
were measured or evaluated, it was as being shown in the following table 
1 . 

[0054] Example of <<comparison 2>> 

(1) Number of false twists 25 70 T/M and one-step heater temperature were 
made into 120 degrees C, two-step heater temperature was made into 
ordinary temperature, false twist processing of the same sheath-core 
mold compound spinning multifilament yarn of thermal melting arrival 
nature as having manufactured by (1) of an example 1 was carried out, 
and false twist finished yarn was manufactured. When measured by the 
approach which described above the rate of crimp expanding of the false 
twist finished yarn obtained by this, they were 34% and a high value. 

(2) Three false twist finished yarn (thermal melting arrival nature 
crimped staple) whose rates of crimp expanding obtained above (1) are 
34% was lengthened, was arranged, and it used as yarn for piles, and 
except it, the thickness of the whole including a set-up fiber layer 
manufactured 10mm (height of about 9mm of a cut pile) like (3) of an 
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example 1, and eyes manufactured the fiber structure object (seal 
knitting fabric) of 510 g/m2. 

(3) After spraying water in the amount to which water content becomes 
30 mass % from the rear face of seal knitting fabric with a spray method 
like (4) of an example 1 after refining the seal knitting fabric obtained 
above (2) , it put into the dryer the condition (condition [ having turned 
the rear face of knitting fabric upwards ]) as it is, and hot blast 
processing was carried out for 2 minutes at 170 degrees C. The thickness 
of ground weave was [ the height of 1mm and the whole set-up fiber layer 
(pile layer) of the fiber structure object acquired by this ] 7mm. In 
the set-up fiber layer (pile layer), even height of about 4mm serves 
as a reticulated welding layer by the partial welding of a thermal melting 
arrival nature crimped staple from the front face of ground weave, and 
the bulky layer of the bulkiness whose thickness is about 3mm was formed 
on it (front -face side) . 

(4) When measured by the approach which described above the water 
retention ability of the reticulated welding layer in the fiber structure 
object acquired above (3) , it was as being shown in the following table 
1. 

(5) When measured by the approach which used the fiber structure object 
acquired above (3), produced the paint roller like (6) of an example 
1, and described above the amount of implications and discharge quantity 
of the paint roller, it was as being shown in the following table 1. 

(6) Moreover, the paint roller produced above (5) was used, and when 
the hydrophilic property (wettability) and light catalytic ability 
(acetaldehyde cracking severity) of a painted surface which paint a 

photocatalyst coating and are obtained by the above-mentioned approach 
were measured or evaluated, it was as being shown in the following table 
1 . 

[0055] The example 1 of <<reference, and 2>> 

(1) When measured by the approach which described above each amount of 
implications and discharge quantity about the paint roller ( "AOZORA" 
by Otsuka brush incorporated company) (example 1 of reference) of 
marketing which comes to use the multiple fabric made from polyester, 
and the paint roller ("B roller" by Otsuka brush incorporated company; 
pile height of 13mm) (example 2 of reference) of marketing which comes 
to use high pile knitting, it was as being shown in the following table 
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1 . 

(2) Moreover, when the approach which described above the hydrophilic 
property (wettability) and light catalytic ability (acetaldehyde 
cracking severity) of a painted surface which painted the photocatalyst 
coating and were obtained by that cause by the two approaches of the 
above (1) which carried out paint roller use, and which were described 
above measured or estimated, it was as being shown in the following table 



[0056] 
[Table 1] 
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[0057] From the result of the above-mentioned table 1, the fiber 
structure object A for paint implements of an example 1 It has the set-up 
fiber layer which consists of fiber which contains in one side of ground 
weave the thermal melting arrival nature crimped staple whose rate of 
crimp expanding is 5 - 30% at a rate of 30 - 100 mass %. And when the 
reticulated welding layer formed of the partial welding of said thermal 
melting arrival nature crimped staple inside this set-up fiber layer 
exists and the bulky bul)cy layer exists in the front -face side of the 
set-up fiber layer outside this reticulated welding layer shows that 
the reticulated welding layer is excellent in water retention ability, 
and the paint roller produced from the fiber structure object A for paint 
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implements of an example 1 -- both the amount of implications, and 
discharge quantity although -- it is moderately high, and excels in 
the absorptivity ability and discharging performance of a coating, and 
a coating with the low viscosity of a photocatalyst coating etc. can 
be painted to a painted surf ace-ed at homogeneity, and a painted surface 
demonstrates a good photocatalyst operation by it . Furthermore, compared 
with the example 1 of reference, and the paint roller of marketing of 
two, each the hydrophilic property (getting wet) of a painted surface 
and light catalytic ability (acetaldehyde cracking severity) which 
applied the photocatalyst coating and were formed are high, and the paint 
roller produced from the fiber structure object A for paint implements 
of an example 1 is excellent in the spreading engine performance of a 
photocatalyst coating compared with the paint roller of the examples 
1 and 2 of reference . 

[0058] Since, as for the fiber structure object of the example 1 of a 
comparison, the set-up fiber layer is formed to it from the thermal 
melting arrival nature fiber whose rate of crimp expanding is 3% and 
which has not carried out crimp, a reticulated welding layer and a bulky 
bulky layer are not formed in a set-up fiber layer, and the paint roller 
which the fiber structure object of such an example 1 of a comparison 
had low water retention ability, and was moreover produced using the 
fiber structure object of the example 1 of a comparison both the amount 
of implications, and discharge quantity although -- it is very low 
and inferior to the absorptivity ability and discharging performance 
of a coating. Furthermore, a coating with the low viscosity of a 
photocatalyst coating etc. cannot be painted to a painted surf ace-ed 
at homogeneity, and a painted surface does not demonstrate a 
photocatalyst operation. Moreover, as for the fiber stiructure object 
of the example 2 of a comparison, the set-up fiber layer is formed from 
the crimped staple of the thermal melting arrival nature whose rate of 
crimp expanding is 34%. the paint roller produced using the fiber 
structure object of this example 2 of a comparison -- both the amount 
of implications, and discharge quantity -- although -- although it is 
high compared with an example 1, the paintwork to the painted surf ace-ed 
of a coating with the low viscosity of a photocatalyst coating etc. is 
not enough, and a photocatalyst operation of a painted surface is low 
compared with an example 1 . 
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[0059] <<example 2» 

(1) After refining the seal knitting fabric obtained by (3) of an example 
1, the front face of the set-up fiber layer which consists of the cut 
pile was heat-treated in contact time 5 seconds with a calender roller, 
pressing by linear pressure 50 kg/cm by the 190 -degree C calender roller . 
With the fiber structure object acquired by this, the porosity skin with 
a thickness of 270 micrometers was formed near the front face of a set-up 
fiber layer, and it was a thing equivalent to the fiber structure object 
B for paint implements of this invention. 

(2) When 20-degree C tap water was dropped at the front face of the 
porosity skin of the fiber structure object B for paint implements 
acquired above (1) by the syringe, it was absorbed inside in an instant. 

(3) the fiber structure object B for paint implements acquired above 
(1) -- 15cmxl0cm size judging --a rear-face side adhesives 

applying the substrate made from vertical x horizontal x thickness 
=15cmxlOcmxO . 7cm polypropylene pasting up a trowel the brush 
was produced. 

(4) the trowel produced above (3) the brush was used, and when the 
approach which described above the hydrophilic property (wettability) 
and light catalytic ability (acetaldehyde cracking severity) of a 
painted surface which painted the photocatalyst coating and were 
obtained by that cause by the above-mentioned approach measured or 
estimated, it was as being shown in the following table 2. 

[0060] Example of <<comparison 3>> 

(1) After refining the seal knitting fabric which has the set-up fiber 
layer which consists of a cut pile of 3% of rates of crimp expanding 
which were obtained by (1) of the example 1 of a comparison, and by which 
fiber structure object (seal knitting fabric) [crimp processing is not 
carried out on one side of ground weave, the front face of the set-up 
fiber layer which consists of the cut pile was heat-treated in contact 
time 5 seconds with a calender roller, pressing by linear pressure 50 
kg/ cm by the 190-degree C calender roller . When a photograph of the fiber 
structure object acquired by this was taken with the electron microscope, 
the skin with a thickness of 500 micrometers was formed near the front 
face of a set-up fiber layer. 

(2) When 20-degree C tap water was dropped at the front face of the skin 
of the fiber structure object acquired above (1) by the syringe, it 
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resulted in crawling waterdrop rather, without being absorbed inside. 
This point shows that the set-up fiber layer (cut pile) of a fiber 
structure object will turn into a skin without the hole section at the 
time of carrying out heating weld of the front face of a set-up fiber 
layer if the rate of crimp expanding is formed from less than 5% of thermal 
melting arrival nature fiber (thermal melting arrival nature whose rate 
of crimp expanding is 3% in this example 3 of a comparison and which 
has not carried out crimp) . 

(3) the fiber structure object acquired above (1) -- IBcmxlOcm size 
-- judging (3) of an example 2 -- the same -- carrying out --a trowel 
-- the brush was produced. 

(4) the trowel produced above (3) -- the brush was used, and when the 
approach which described above the hydrophilic property (wettability) 
and light catalytic ability (acetaldehyde cracking severity) of a 
painted surface which painted the photocatalyst coating and were 
obtained by that cause by the above-mentioned approach measured or 
estimated, it was as being shown in the following table 2. 

[0061] 
[Table 2] 
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[0062] The fiber structure object B for paint implements of this 
invention with which it has the set-up fiber layer which consisted of 
fiber which contains in one side of ground weave the thermal melting 
arrival nature crimped staple whose rate of crimp expanding is 5 - 30% 
at a rate of 30 - 100 mass %, and a porosity skin with a thickness [ by 
the welding of a thermal melting arrival nature crimped staple ] of 
100-1000 micrometers exists in the front face of this set-up fiber layer 
is excellent in the absorptivity ability of a coating so that the result 
of the above-mentioned table 2 may show, and the trowel produced using 
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this fiber structure object B for paint implements paint implements, 
such as a brush, can paint a coating with the low viscosity of a 
photocatalyst coating etc. to a painted surface-ed at homogeneity, and 
demonstrate the photocatalyst operation with a good painted surface by 
it . 

[0063] 

[Effect of the Invention] The fiber structure object A for paint 
implements of this invention has the set-up fiber layer (pile) which 
consisted of fiber which contains in one side of ground weave the thermal 
melting arrival nature crimped staple whose rate of crimp expanding is 
5 - 30% at a rate of 30 - 100 mass %. It has the specific structure where 
the reticulated welding layer formed of the partial welding of said 
thermal melting arrival nature crimped staple inside this set-up fiber 
layer exists, and a bulky bullcy layer exists in the front-face side of 
the set-up fiber layer outside this reticulated welding layer, therefore, 
the paint roller produced using the fiber structure object A for paint 
implements of this invention, and it and a trowel this reticulated 
welding layer can fully hold a coating, and is excellent in the 
absorptivity ability and the maintenance engine performance of a coating 
with paint implements, such as a brush. And without excelling also in 
the outflow engine performance and spreading engine performance of a 
coating, and producing the ununiformity of a liquid lappet and paint 
film thickness etc. , since a lot of coatings can be held in a reticulated 
welding layer and the bulky bulky layer exists in the upper part of a 
reticulated welding layer further, thickness is uniform and can form 
the good paint film of a result smoothly. And in this reticulated welding 
layer, since it has good resiliency by the partial welding of a thermal 
melting arrival nature crimped staple, control of the thrust to the paint 
implement at the time of painting is easy, and can form a beautiful paint 
film according to the homogeneity of thickness. And the fiber structure 
object A for paint implements equipped with the above mentioned 
outstanding property by the manufacture approach of this invention can 
be manufactured smoothly. 

[0064] Furthermore, the fiber structure object B for paint implements 
of this invention has the set-up fiber layer which consisted of fiber 
which contains in one side of ground weave the thermal melting arrival 
nature crimped staple whose rate of crimp expanding is 5 -30% at a rate 
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of 30 - 100 mass %, and a porosity skin with a thickness [ by the welding 
of the thermal melting arrival nature crimped staple which constitutes 
a set-up fiber layer on the front face of this set-up fiber layer ] of 
100-1000 micrometers exists, and the paint roller produced using the 
fiber structure object B for paint implements, and it and a trowel -- 
in paint implements, such as a brush Since a coating particle is held 
at homogeneity at the hole section of a large number which exist in this 
porosity skin and solvents, such as water, are held good through a 
porosity skin at an inside crimped staple layer on the other hand, the 
paint implement which comes to use the fiber structure object B for paint 
implements of this invention and it is excellent in the maintenance 
ability of a coating. And if the fiber structure object B for paint 
implements is pressed at the time of paint, the solvent currently held 
at the crimped staple layer located inside a set-up fiber layer flows 
backwards on a front face, since the coating particle currently held 
at the hole section of a surface porosity skin is conveyed to a painted 
surface-ed, it excels in the discharging performance of a coating, and 
the good uniform paint film of a result can be formed in a painted 
surface-ed by it. Such a fiber structure object B for paint implements 
of this invention can be smoothly manufactured by the manufacture 
approach of this invention. 
Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram (sectional view) showing an example 
of the fiber structure object A for paint implements of this invention. 

[Drawing 2] It is the mimetic diagram (sectional view) showing another 
example of the fiber structure object A for paint implements of this 
invention . 

[Drawing 3] It is the mimetic diagram (sectional view) showing an example 
of the fiber structure object B for paint implements of this invention. 
[Description of Notations] 

1 Ground Weave 

2 Thermal Melting Arrival Nature Crimped Staple Which Constitutes Pile 

3 Other Fiber Which Constitutes Pile 

4 Set-up Fiber Layer Which Consists of Piles 

4a The reticulated welding layer which exists inside the set-up fiber 
layer 4 

4b The bulky layer which exists in the surface section of the set-up 
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fiber layer 4 on the outside of reticulated welding layer 4a 

4c Porosity skin 

4d Non-welding fiber layer 

5 Welding Section of Thermal Melting Arrival Nature Crimped Staple 2 

6 Welding Section of Thermal Melting Arrival Nature Crimped Staple 2 

7 Hole Section 



[Drawing- 1] 




[Drawing 2] 
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[Drawing 3 ] 
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^" ) . mn<Dm.m\^^ ( "itt^wu" ) *sj;a''^^® 

■e©Ji-ffl'J «: ^■s Ji/ - jgiisis ^: 0 /c-e © <fc ts.mk 
immt. itmrn^tt i-© j: ^ ^cfitts©^**©^^ 

50 -r2>/c«f>©'<'f h P— 7— ^=J7-©J*^£i'©MS^«: 



(4) 
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Aiia»jis©^ct,^ & ^ >t3^©ffi*> ^Tk^iiB^ L/c^fCBif 
mtBu/co 10 

[0 00 9] S 6«C. *f6Ha^6tt> ^«6nt<t©iteiffl 

«©>tffi«:, §fS«6ffl©^iSii{*s^*w-r4i^ffl!«tt« 

mmm^mnti'^'c-^tsmm^^ 6 itsa^in (^^• ^ 

mm ©rt ffl'Jgp^-c^iHi«tti5]± ^ gp^s-ifi* 5 -1+ -5 ±f a u 
!>ms®©tt±*< <o tttgtcflin 5 ^siAffl©*w*s»^> 

S!6«t±J§8Si^©»l«k:<i:^^?LSx + >jl^?fJfiXL.fc 

©^ ?LW ;^ + »l©3g?LS|5«:fs^ $ 0 > fcMif4faiKLT- 
-rhct^^iULfc. -eoT, Az:is«*fte©s^?Lw^ 30 

+ >M?r^-r€>c©^$t1tiS(*fe, 3fcM«i^*2f;^ci-©J: 

6«. ^©J:^^cSS«mf*:03. ^ia>Sc t'©ftfefflM© 
»tM{cSfti4«iaJifffliiliffi5r^SfJ^r$.^0T©EH©^ 

m) ^mrs.Lxrj:i> mmmMw ^ ^ ©«ffi{pij*^ 6 m^m 
immmm(Dm!^M±<oum.X'mEMmm-r icticj: 
or, R?f:ci?3tr#^c t^mtiio, -eneo^mtc 40 

[0010] -ttjii^io. ^mmt. ( 1 ) mmon 

~ 3 o%(omMm^^mmm^ 3 0 ~ 1 0 0 Mfi%©S9 
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[001 1] ^ox. ^^mit. ( 2 ) SL^mmoy 

«§*5 3-v,2 0mmT'$>0. [«9t*iS!feife©il3 ] : 
[ieiSll©;iS] ©J;b*5 9 : 1-1 : 9-C*?>B>iia 

( 1 ) cymmmmmmm^^A id^a. ( 3 > m^x 
jmm<omym^, mmkmm=s:Wi^f&LXi.^mimm 

©4~ 1 Bi^x^^mB ( 1 ) ( 2 ) (om^Mm 

[0012] 5 6«c. *^H^ii. ( 4 ) sbas©)^-® 

3 0 %(Dmm.mmsmmm^ 30-100 wm%(Dm^ 
x-^tsmma-'ibmfS.stixisK) . i:s«»Ji©«Bgi5^* 

l>cj:i,m$ 1 0 0~ 1 0 0 0 p.m<D^nW:^^>m^rj: 

uxi^ict=s:mitti>m^Mmmmmmt^ nxrc 

[ 0 0 1 3 ] bT . *^BJ«.. ( 5 ) ^?L«X + > 
g^^is?)fcji:g:i6N6)l©iSS;5S2~l SmmrA^BdiE 
( 4 ) ©^tl^ffllil*««^»B ; fcj: yt. ( 6 ) aL^ 

U'^m^mmi^hts.i>mkiimxth^mL ( 1 ) - 

(3) ©i.^-r*aA^©^«fl=fflSKiH61«^{*Agct>«HfiiB 

(4) (5) ©^$^:B:ffl^»1«^<*B ; ^S?SU 

[0014] $ e>tc, 3|i:|6H^«, ( 7 ) mfie ( 1 ) - 
(6) <OK.^-rt^t^<D^^^mm.W&Wk%1c\%^^ 

fm.m&m.w B ti tor a^tc asi 0 ^^tt r ^ 

^> ha-7-S/c{*37-BiJ%r'*'9 : (8) jKMii 
^f4©^«fflr*?>|fllB (7) ©--i-O ho-7-|;fc 

[ 0 0 1 5 J ^ tr . imWit. ( 9 ) 

5-30 9^©|^M4Stmffi«t^ 3 0-1 0 0«a%© 

Sij^r-^tf^*^ 6 2 ^ tz:^«8,lig ^iiM^© H- 
w^'U-t hmmw&v^^^hx , tL^mmm^-m\yx\.^ 
ict>4>^>t:/3©S?:±«c[Sjitfc«®r, ^4>5»M-:/3©® 
75>67K^|«^L/c^ft. [B?iais>ift«i4Jgisisi*i©i!fe.'^,- 
5 0 CO ^ ^x}L<r>ms.x^mm.\^xtmmmm<n>n 
mxi^m^mm^^^^m ^xm^w^m^w 

WA<Dm&-mk : fcJ;0*. (10) ^ffifflS^AS5 - 
3 0 %©^^S*«ttJ^i^«l*6* 3 0-1 00 K*%©*iJ^ 

}iJi»ft©M.'^.feUi©aSrl^EE«S&Ii L r ^MSP^© 
1 0 0- 1 00 0 Mm©^?LMX:t^>@5rffJ)?X-r.2>C<t 

^t^mi-r^Mie (4) <r>^smmwm.w%<om& 



7, 

[0016] 

3 0 ~ 1 0 OgS%(Dill^-C$tySe$l*^6f$fi5c3 

fat^mm (^nv-'U) o - 1 o o%*sjg*iwsm5 
- 3 0 6 s c i *5Sf * u < . 

[0017] iLnmmm^m!^t ^mm (^^•'f ju) ica 
li i>fmmimmmm<D^mMi>^ 3 0 mm%mm-c$> ^ 

ncDi^fPjjai^Kii^racDgii^siSf (tui:>-ii. mmmi± 

[0018] tL^mm^^mr^mm. (^v^l-) (D'P 
\mv 1 10-190 'cv^E.m^tfciti&<Dmmi'cm 

mt^^K *s J; /c«igf^M5?5ST-C 9 5 'Cm±<D 
[0019] l^lll^t4JiiSISS$tA5, BgiaO/c«^**,^|i 

i^}isc-$^tb&m!^M'^»imm^t-ri>m^m. mm 
[0 02 0] m^fi.fswitmt u-cw s u < ffl«,>e>n 
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[0 02 1] s/c, ±a>©j:^ic. n^mmm^mmr 

tBttfife ( •ittffaL/" ) *«{gTi/-c« ^tt*s;T;ftK:^t 

. 0~2 0%©?giii!«t±^Sfim«i?:ffl(,>-cjeR£$nrc^-& 
ci**. Mm<DfRitn\±m ( ) . i^mmt ( "d± 

[0 022] ^mmmMmmm'&WAisj^umm. 

«?:0~7 0HS%©gil^r-^.^fS^A5. flfeOif«^t©a 
b-^n-;^. u-3>^c£©¥^^$t. m^. m 

t£i:>kmifi>ctiiixft. ■?-n6©ia*/c«2a«± 
mmmmtiticm(Dmm^mi^xmf&ri>t§'^it. ±te 
SttijiofS^ics^t*©.-^.*^^?!? s b < fflc^ 



(6) 

9 

SS<7)*>6. 1-1 5d t ex-C*SCtWSL. 

<. 3-7 d t e x-Cab-SCiA^cfcOW* bin t.tc, 
MMmmmci6i-t ^. ;Hg)S«. j ^ -r ;KDg!lSlE5±. 

cm'^/c0 7 00 0-5 0 00 0* {mMM) 
Ct^miL<. 1 0 0 0 0-3 0 0 0 0*-CS>2>Ci 

-oi mm) *^e>?f$i3<;Lr $fc»iii2©s^c?>«^ lo 

mm i.^U)l') t,t. ^Itt. ^MCDf±±3!)5f3. /Si'CDjS 
C 0 0 2 4 ] * fc> *^H^©^^*fflilii»«ig<*A*JJ: 

ummmmmmmmi* b s m&mt . azis^mb 

© 2 -:>t(±offic?f ^*:>-{±fc (DO I j-rn-c $> o r ct 
3 nr. ±fec.:rcj:o^c^^i«*s. ^-Bfi^mm. 

*#eB^©^^ffliSft«^^t* A *i J; zj^m^fl^mmmmm 

3-10 %cD|SiJ4^ttmi^|KJ«^ 3 0 - 1 0 0 »S 

[0 0 2 5 ] :^§im(DmmMmmmm^i^Ai5j:zmm 

mm*i3-^io%<Dmwmimmimi3o-i oos 

m%(Dm'^v^tstL^m.mm (^^•-^';^) momm (^s) 

[0 0 2 6 ] -g-L-C. *f6H^<D^i|^ffl|i^«3tf*A-C 

tt. tft$I^CD>tM±fcmi^{#S^755 3 — 1 0%©?fei4« 
i4^^^iNI43 0 - 1 0 OMfi%(Df!l^-C$tfil«l 

a (■r^cfe%faM«14^aim«lil±©Si5^a!!«fe<i:Cf/ so 
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<ojfm^ nfcmimmm*m&. u . m.m^mMfs<mm 

[0 02 7 ] iUTiC, m 1 fc<i:{>'ia2 *#Bgb-r*#6B^ 

©^il*ffl*8^«3i{*A{coi,^riftB^-r4. mifcio' 

®2». *l6i!B©M«*ffl8is«l«l^<*A©«»l^«5:a«](C 
6««Jli!i!«14^ifflg|*tt2©i!!i«gB*^-r, SHC«. S; 

iS;*8iNie4*:^»i£rsi!i*t o<>(fV) tmmmn^msm 

3 o«s%jy±-c*?>Pso», ^m. mkmm^mmm 

1 oymm^mmmm&{^A ri* . sz^ss^sji 4 *«(sr 

a2©^^*ffii^«ji{*AK:0»7n-r*«fc^{c. irS;li 
^)14l3:iS$CDS^c5i^*i (^^•'(';^) A^^?BJ?XL'-C*>j; 

mmm<om^ifi^m^tiz) j^i^ic-r^ctifi-jmx 
m^mmmmz i^n^o t>m^f&©sKffi3€/s^ji.i 

^iPX'^irntmmm\±mmmmifi^^mmLtcmm 

[ 0 0 2 8 ] E 1 ©^MfflSft«l«l^<*A -CW. ^(O^ 

iKm^m4 eiXit^(DmmmB.*m^m4h(,ci}ii^m 
mmmj^'om^itstixi.'i,, ttc. 112©^^^^^ 
tt«it{*A-e». ^<DiLm.^m4t,ci6i.i^m-i^mmm 

L r t^t5;©M«S|5 5 J: I ^ A^Jf^fiS ? n . $ 6 tc 

I^J<l!«%^^^li2 <h{tk©iy^3 ^^^f^g!i[»1tm^^lt 

<Dmmicj:t)S[i^ff^tcmmLxmmmmc^^o:>mm^ 
immm4 axit^<Dmmmw.tftM^m4 b ^cfcw?,^ 

i«ra^j:0J«[/Wfc3nrt,^5. -?-©^m. I21i*5J:i>'a 

2 ©^J^#!rffl«Si««jgft A t?« . im^m 4 a gp^^K 
^i^^md^^Or, ^g*ffl^*t«iSftA©«®A:>6^ 
iRS n/c^f^d^iSSJl 4 b ^rSo T*fflt«iS«)l 4 a (Cji 



(7) 



U. 



$ 6 tc. S»5!k«14^8SSatt 2 ©gBf^SkiStc J: o r ast^Jij! 

cciix<=>nt:iiaitj*K:. miKMmmA a.i)^fbmiiiLx 
^" ) . m.n<D»Mm^ ( "pi^mu" ) i6^ifm.mm 

[0 0 2 9 ] Vl^«6ffi®^1»fiRT^i^i6^t4^!fflS8j*i© 

(Dm^mmmmm^i^AXit. m^tmrnmA aaym^m 
A\ m^mmm 4 a ^mis. bXi,^i>mmwm(o 4 ~ 1 e 30 

w. $H^^cM!i!«ii 4 a icisil i>'S!>^mm(Dm.m.^mmri> 

{0 03 0] 3l£^qBO^^:^ffl«*t«ii*^A-C 

«. ilKiS8i$tJg4©i^$*^-fiS^C3-2 0 mm-C*«3. 
llSttiiSllOjl^] : [^ISHCD/IS] : ©1:11*5 9 : 40 

1-1 : QxSihctti. 'm^<o^mm. ( 
) . ?tttitt«6 ( "R±#tBt" ) . ^j^t^mmc^ti. 

{0 0 3 1 ] 2f:|SBJ©M*^*ffl«^^iS^A W. ±161' . 

Jl-AJStlk. d^T'Jl'^ v-bJU^lffi. ^S^!B5. ffilB^^flJ 
^fi'Oflim^SfjgT-S^fC. Jgffif*S^3!»i3~ 1 0%© 
S^SSJ&14fSfflil^«: 3 0 ~ 1 0 0 SS^OSfl^t'^tf ii8 50 
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ffi±ccjgai#s^*i 3 ~ 1 0 %<Dm^^mmm^ 3 

0~1 0 0SS%©tll^-C$tfi^*4 h^-^-f jU) J: 

«:(6]i:^T. WmMii 0 7K=&igS«lSj^<*©Sgtc5Pf 7 
0-150 gS%©fil^-C«S 0 fct*. { J^Mil!«ttJt8S 

B!i«iAi#^sL. mmmm(r>m\(D^WLmmm<mm 
{0 032] ±Mz\yfci3mx{t. iL^mmm (t> -jv 

n^^SfiST'S* -;' ^>'^•-rJ^©$fe^^^i5'vi^^f (tist) 
ts.\.A-mttiii>^ ^hx^(D^x^m9m.ti>ctf.c 

^?g?^iicj:o-c)jn^*s}rp$iJ$*arl^IS^ttJgaimt© 
«?{b-?»;«gia*«S»±3nr. *y h ;u©5t^P^ (Si 

mmou^mm*^ ox. S£Siti«iiB©F^»nciH3<^ai!S 

{0 03 3] ttc. :$i^B^(ommM=mmmmi&i^Bx 

«. t(!j»il©>tffl±{c^«S{#S^*i3-l 0%©fSlia!« 

ttjg^siiffi^: 3 0 ~ 1 0 omM%(Dm-^x^tsmm (^■< 

iES8lS!!!S14m)HI^©lii«iCcfc 1 0 0 ~ 1 0 0 0 

(0 034 ] WTtc. s 3 ^mM.ux:$iHm<DmmMm 
©4>©(c(5]6Wfisnsfc©-c«)Jic». ii3tc*st»t:. 

1 2 >il'=S::^^1--&;^ll$4?t£^%ii^. 

4»>'WJi/*^61«Ji£^*a-5.SI5:«JJ6Il. 4c{*fil9:^Jl 
m 4 ?:«fi£-r S l»i!i«14JS^iS3i$t 2 ©aiigU^-e©I4§ 

stcij. iz:g:Mi!iJ14?:*gf!Kt- (^Wju) A^i^.li 

«ttmfiiJi)it2 (D^i)^htj:^xi,^i>^mM.mwmm&w 



13 

[ 0 0 3 5 ] n 3 <Dmm^mmmm'&mv\t. 

^nilU^tC. ^k^jricDiimj. ^?LgP7?:ao 

-r. ^?L«x+»i4 c©i*ifflij«cag-r.5>#M4«»«a 

^i^:^ffliSI*Hi3g**B<D^ffi»^?LSlX+>g4c 

[0 0 3 6] ^«*ffliSSI$i«^#:Bri3:. ±fe©J:^ 
CC, ^©^fficD^?LM;^ + >Jl©;f 0 0- 1 0 0 

0 wmr^>S£:<!:A5;£-gribO> aso — eoonmr 
m*?ir*?,<b> *McD^4at4*i$^*Dnr. scscqi^j- 

$5!)il 0 0 OMmi&a^St. ^?LS;^+>lg©l^fflI© 

1 c m'^^cO 2 0 0 0-5 0 0 O^^brt,^ 
^ C i ^)f4©5Ri|Xl4tg*5 J: 0'?jSWttfig<D*> e>Jf * 
bC^. $6ic. ^Affli8ii»«»3S<*Br«, l^CD®iR 

K;^ + >il^#it))^c5:smffiJl©?S3AW$*^2- 1 8 
mmr*SCt*W* U< , 5- 1 Ommr*.2)C 6*5 

[0 0 3 7 ] *^B^®M*l:B:ffl«iNI«it{*B(J. ±fBU 

/clf^^SLrti^Rgfj. t,i-rn©:^ffir-s^iiLr4>j; 
0-10 os«%©*ij^r'$t?lS»*^*E>1ifiS3n5S:^ 

imMmm(D^mi<cm^ i o o - 1 o o o w mo^aK 
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[0038] :^mmm^^mmmmm.WA^-tc\mm 

^■:^'f>i^Ut<O^M.m<Dmit OrW59)irC«efflT^c 
fflSl!^©|5ii3icS;K«K:#|t^^t-tras-r-5*?i> *^ 

10 ?:g:?^Jf^iC^BTLrSffiiC^^J>fr^7fJtra-7-ffl 
li.W^aJSiC'SH-r 2. ^5 CC L r m ^ r H^T ■S :)3?£^c 

^'^SffltrMii-r^ci/^^r-^-s. i/c, :¥mmm 
IS««^»B4ffl(,ir t'ttc^ft^^SSffiL r 4> i 

[0 0 3 9] ^^:ftfflai|i«it^ASfctt^^ffl«iJi 

20 «s#B*ffii,iriijiurc'^'f> ha-^-, =if-sfj^ 

^c^O^^Jrl*- Mf4©®i|Rtt*g ( ). ^*4© 

nrfco, *©J:^&ffin/c#tt*fg*5Ur§«^© 

^«{cfflii^£:i*^r^. 'e©^%r'*jttK©(SCi^ 

^iC7K€r?«ftiT^tt)S©{Sl-^7t)lia«^*4©§fe»(C 

ffiferw^atcffiffl^^ c £*ir-^ 

[0040] 

T©^J r iSjt u fc^^:^ c ^ r ?ttel!««^f4* ^ b 
r»p,n*^ii©s!a7Ki4 (fflsntt) , TfcfttJiM**©^ 

«®©7feM«14^ (T-fe hTJUxh K^^tl) «. t^T 
©<{: ^> (CO rSISS fc\-mm O fc, 

(004 1 1 ( 1 > mim'm{^(o:SLWiim.m^mm-i> 

mm (*) ©^i^^*S* : :<7-fel5?Mr 5 5 O O d t e x 

Wr553-ra»Cgfa©*fi?:j|iJ5E, cn4L, (mm) <h 
Lfco i^-vic, 1 kg©)tS?:*Ht. 3 Oif!!>raSfgt*©* 
S^aiJSL, C:n?:L, (mm) <tLr. TtE©SfeS;® 

[0042] 

(fan 



15 



(9) 



{%) = { (L.-L,) /L,) X 1 00 
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{004 3} ( 2 ) iLmimm><cm i>m^mmm(ou 

, (g) if -5. 'X{c> ^<o*jmnim\mMmu^) 

^7kct3(cattLr. 3:»fa)5fcgufc«, axowur*© 

Sfi^tJSO. cn^rW, (g) iU, WTcD»^(2)tc 
[0 04 4] 

[0045] (3) ^'f> f-n-^-(D^*^«teJ:afi!± 

* (A) (ff) t-T'S, 'Xt'^-C. --i-Ohn-^-K:* 

(B) (g) <i:L/> JiiT©l»S;(3>{C J: 0 (C) 
(li) P±Hifi : ±iB ( i ) r^Sla*^ < i^c-5*-C@< 
^L/. ^^tl^OD-^-fV hn--7-®Mfi (D) 

(g) ^mnLn. JiiT©tfeSC®«:j:»3D±a« (E) 
( g ) ^jRabfc. 
[0046] 
[SJ3] 
S^S (C) 

Rtdas ( E ) 

[0047] 



< g ) = (B) - ( A) 
(g) = (C) - (D) 
(4) IIKfficDSiTKtt («Sni4) 



(3) 



^) ^^mh-c. ^mmm^^'7:^HEL ( i o cmx i 

Ocm) CD^ffitC^TliL/, 2 0"CT|£^L/r. Jl^*^^ 

2ani©3tM/®^ifsHS'&ff$fi5(;$#fc. a 

S4StCj;«5 1 m 1 ©^.S^K^rrSTO. -ecDEA^O A-^* 
StKctOta^L/'T. Tga©i¥1iSiStcj:«5S¥iffiL/fc. 

10 A : m^mfic3fmK<r>-^mifi^^ l-t *j o . *f ^ 

[0 04 8] { 5 ) ^^BCD?tMJi14tl ( T-fe h T^Wf' 

-'y-^Mt^y-w\%) ^mmvx. jiie (4) -cm^' 

/c©illli:7feMj««fe*4«::^'7X« ( 1 0 cmX 1 0 c 

S) Sa^^icUXSU. *CicW»ij«S3!>« 1 5 p P m 
tc^f.5J;^tCT-te hr;U-rt K5:?4AL. ihli©±:^ 1 
0 c m<Dffiil(C|9®L.fc-7'7 •> i^^-Y h (3. 0 mW/ 
c m ' ) -C 2 4 B$Fo^MS-t U . M«M>6*» e> 3 0 J^fg . 2 
B#ra^*jJ;0-2 4B#M?^iC*jW2,TH2 hTJl^f^t FjSS 
€ra'JSl/, T-fe hT;U-rt K(7)ttl^rIS (C,) (15 
ppm) t-&fi'J^B#CD?gg[ (C) (ppm) T 

30 [0 049 ] 

m4] 



T-fe hTJl/f^b KrS-^ (%) = 

[0 05 0] immmi} 

(1) jl<t;xg=^U>-f U-7 5?U-h (-^xy-JU/T^ 
h ^ a o X >^WS?g^^i«t^5 , 3 0 'C -CjBilffi L- tc 
HWtte=0. 68) ^:E;fiS^<hb. i^u^-t^-JV 

ai 9 0'C. ?^S2 1 6 0 gf»I5EU)^i<!:#©^;l'h-^ 

>7^y i'X (Ml) =10] ?:llRS:J>iL-, I^RX^J- : ?i 
I3t^= 1 : 1 (MSib) ©§d^-clt^$»*U/cfl^. JSf# 
LT, 1 5 5 d t e x/4 87 Y ^j-f > KOSSlBi^© 

(2 ) ±15 ( 1 ) •cmhtitci^.^m'^m.%-7)\'^y 

.<7^>h**> <S^^2 5 7 0T/M. l©t-i?- 
Sei2 0'C, 2ISfc-^-Sgl 3 5*C-C<«DXL 

( 3 ) ±15 < 2 ) -cff 6 nyc^gai#s^*i 1 7 %©i5 



{ (C.-C) /C) X 1 0 0) ®) 

(3 30d t ex) '^mmmm^tLxm^'-c. nsi 

9-<>g^ (4 8. 3cm), 1 6 -Sr-ixO^^-JUid^* 

<Dm^t)il Omm (:*? :' h -'•^^ .iKCiSS^^Q mm ) . g 
f^3&i5 3 0 g/m'<D«tfeHI«lji<* (i^-JUilS«!l) =S:«bS 

[0 05 1 ] ( 4 ) ±IB ( 3 ) T^^htltci^-i\^mi& 

?:±«:iS)W-c. mfflj;0;^7"u-:^^{cj:«3^7k$*s3 

(iffita©aE«r±4c[S]it/c$$©R*!g) f$£j^(cAn 
■ci 7 o'c-c2 5i>ffl^.js^SL/Co cn«:j:0t«6n/c 

so lim^cOJl $ 1 m m . Utimm 



(10) 

17 

?r±IB b tcym-cm^ b fete 6. Ti2©* 1 CCmf i 

fcD"r$)-3fc„ 10 
[ 0 0 5 2 ] ( 6 ) ±tfi ( 4 ) -cni^txtcmmmiti^ 
mmM^mmmm^WA) ^11112. 5cm. §535 c 
micmmviicmmb. -ta^mmicmsm^m^iy-c. 
yyofu>$^Rfgfi:*:3T (ssx^^l■a= 1 scmx 
1. 7 cm) (Dmsii'cmmmcmtiivf. mmLtc^. 

n(c J; 10 ?f 6 n/t'^ -r > h n - 5 -cD^.J^»fc J; D-'Pittl 
±16 L fc*i4-CSiJS L <!: C 5 . TiH©« 1 Kt^T 

(7) S/c. ±ia (6) r-f'PtiU/c-^'O 20 

[0 0 5 3 ] immi} 

( 1 ) 1 © (1) -C«jgL//cl^I4«ttCD:EiKM 

f$CDJl^*5 1 0 mm h^-<-^ )VCOlS$m8mm) , 

S#AS5 0 0 g/m'©SiiNHSi*<* (i— JUffitt!) 

( 2 ) ±ga { 1 ) ■Cf#e.n/£:^'-JH^«fe«r*SWLfc 

f^. t^M^COMM it) y h^NVJbOTil^ffi) ^rJbtClSH.-^ 

^±{ci^ijc^/c$S©lX^) ^c^mmfx.Xi^xx 1 7 Q-c-c 

(3) ±S (2) fffP-n/c^ftaaSi^^r^^b-C. 

^S^Jl© (6) i[5]«CC0-C--i'f'> }-P-7-*fPS^ 
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U/cT^^riiJSL/fciC^. TIB©«1 K/^fiiJO-r 
(4) ±ia (3) ■Cf'PML/c'^'('> 

^r^fflur, ±iBL//c:^yi-C7tMi«^f4^^aL-cWP. 

[0 0 5 4] immzit 

( 1 ) msm 1 © ( 1 ) rsiij&ufco<bimi;Msssi4 

7 0T/M, 1 ISb-i?-aa^ 1 2 0"C, 2|Sb-i? 

( 2 ) ±ia ( 1 ) -cfs 6 n/c^at#sm:d3 3 4 %©{s 

ISflnx* (?gilligttJi«BiiiiBI) €:3*?||fJii5^-c^W;l' 
fflri^vi urffliv -enm«llifit?ij 1 © ( 3 ) iisi^tc 

b-C. AZ:S^Jl^^S!3/c^i$©Jl^AU Omm (ti y 
Vf^'fyVai-m^mQmm) . §#74^5 1 0 g/m'©SI 

(3 ) ±fB ( 2 ) rff 6n/ci^-Jl'*it1ij^ffli^L'fc 

mMm 1 © ( 4 ) i[B]«itct'-Jufajas©Mfficfc o x 

s;©tt^) T-ISS^tcAn-C 1 7 O-CT'Z^Pfll^lUaa 
©*®A^ 4 m m $ r*5!^SS!«ttJgMi^©gP^ 

( 4 ) ±fa ( 3 ) -eft e. n/ca»tiin*ic fc w ^*Bt^ 

Bii«B©«*t6%±t2 L./c:^£t?jS'J5c Ufc i C ^ . TIB 

©* 1 ic^j^-r i *5 f3 -r'$> ^ fc. 

( 5 ) ±fB ( 3 ) -c^#<=.nfcilSi!«l«ji^*?:^ ur. 

^ife^di© (6) i|al«(cor-^-Y:^ ht3-7-*ftK 

L. ^©-^-O ha--5'-©^^MfcJ;C>'D±H:iM*±iB 

(6) tfc. ±fe (5) rf'P»lL//c-i-<> 

la©^ 1 CC^T i *5 T'* o fc, 

[0 05 5] «#^^J 1 *3 J:0'2 » 

( 1 ) 5i<'Jx;^7-JU«^^^=l:ffll^r?:r.5>rlJSg©'^ 
-r>hn-7- (:Ac«BiJ^»3;^tt$? TAOZOR 
Aj ) . fcJ;U^^^-^>'^Vi^ili^^St^r^i: 

S rtJIS©'^ > h n - 5 - (isMm^W^^im r B n 



(11) 
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; /^WjI/S? 1 3 mm) (#^C?IJ2 ) CCOl^ 
(2) tfc. ±fB ( 1 ) cD2o©-^-r> h o--7-ijE 

mux. ±^Ltc:f3^v^mkmmmmL. -en«:j:* 
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(00561 

[^1 ] 













^«2« 




6.6 




7.4 




_ ») 


• y h o — -5 — : 


10.6 


2.4 


12.2 


11.9 


14.6 




2.9 


L6 


3.7 


4.8 


6.6 


• tomtoms 


O 


X 


A 




A 




35 


0 


19 


16 


19 




47 


0 


23 


28 


24 


2 4i^» 


92 


2 


4a 


S8 


50 



[0 05 7 ] ±SE©S 1 ©iSm*i6> 1 CDl^* 

fflii!*t«i^^* A mmm<o>fmicmmimm^i 5-3 

0%<D^JS«4Ji*ai!i«64 3 0-10 OMS%cD«iJ^-C 
#3^t^lfeJ:0'2©r1jflg©'^'/>hC3--5'-tCj:b 

[0 05 8 ] -entcit tti^t^j 1 <d^$6^3£^«, 

mimm ^ ^-^ + - ^mm*mm n^c i ^ u -c , 
-E-© i ^ J5:j:bf5F!i 1 (Dmmmmmm7K.mi)m< . o*> 



^a«fe<i:iy=id:Hifi<D</>-rn*>*i®Ji)r<g< . 

30 -c> mttm2(mmmmw'S:mi'^ximLtc-<-^:y 

tb-^TiSi**!. mmmmu i'©«fc ^ :^c%s©{st >^*4 

X. mm^(Di^mmi'^mi)mi^K 
C0059] immm2'» 

( 1 ) 1 © ( 3 ) v'iwiytifciy-)vmm^it9m 

1 9 0*C©*U>5'-n--7-tcJ;«3,«Ii5 0 k g 
/c m'Ci¥IIL.nc*^e.:'7U>5^-a-^-<!:©^fl4B$Fa 
40 5#-C«SL./c, Cinic J: 'O'mhtif cmmm&WX 

it. immtm<Dmmi^&i^m.$ 2 7 o ^ m©^tLw;^ 

+ >JB*i?i5iiR5 n-C*5 •) , :*:^8fl©SI«:ftffliBiai«)tt^ 

Btcti^-r?>^b©-c*o/c, 

(2 ) ±fs ( 1 > xm^ntcm^Mmmmm&»B<D 

3^?LS^=*^>B©a®{c2 0'C©7kji**Xji<-Y htCT 

( 3 ) Jite ( 1 ) -cf56n/c^^Afflii$tt^it(*B 

1 5 cmx 1 0 c m(C1*--{ XKgtiil/. «M|iJW:g| 
«?ffJ?:^<fFL/r. «Sx<j|xj53= 15cmxi0cmx 
50 0.7 c m(04i V 7 a f U >S{©Sfe{Cgi& l/T =3 f^SiJ 
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( 4 ) ±f B ( 3 ) X'im t /c n ^m^=s:mm l ± 

[0 06 0 ] «]:bl5FiJ3» 

( 1 ) tmm 1 © ( 1 ) -cff 6nfc«ji«iSft (i^- 

S«*t)10«ffi*, 1 9 0 'C<Dt> u> i^'-n-7-tc<fc 
0*^E5 0 k g/c m-CfflILJ^C/5>5e,*u>^j*-a-7 
•- i B#Pe^ 5 b „ c ntc J: 13 ft e> n 

«*t1«^f* ^mT-li'^^ic J; 0 ^*«SJ L /c i C 5 > Al 
saSftiftlKD^M^^jatcJlS 5 0 0 um<o::^=¥l^mifimm 

( 2 ) ±iB { 1 ) n/cS6«^^<*(D;^ 



(12) it$ga2 0 0 2 -3 0 2 8 6 3 
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( 3 ) ±12 (1 > -C^6nfcfi|«t«3gi** 1 5 c m X 
10 1 0 cmKlf-fXicggKL. HJfe^JZ© (3) tlUfiltC 

(4) ±fB (3) t?f'P»L)t3 7=-SiJ^=SrffifflLr. ± 

[0061] 
[^2] 

















O 












31 


0 




46 


0 


2 4l^ft 


91 


1 



[0 06 2 ] ±fecD^2<D*gmd^6*D*i.&j:'5«:> mm 
^3 o~ 1 0 ommi%(om'^-v^t^mmi)^(t>mnsi.$i\fc 

^ffl««<Df4J»tcJ:^JlS 1 0 0-1 000 nm<Dmi 
[0 06 3] 

^3 o~ 1 0 o«fi^®fy^-c^tf«i6*>e.#^3ti/c 
tmmkm (^wju) jStWo. ^iit9:««JB(Di^»j{CHu 



mm*m&uxi,>^<Dx. m.n(Dmm\±misj:umm± 

Fimi/cm^-r^ctt^x^z, la^4>, mmummmx 
mmmnmmmm<o^^mmi'Cj:-oxM.mj:mt)\i 
^mLxi^itctbic. mm-ri,fSi<DmmM:^(Dms.^(D 

[0064] $ 2|s:^B^®^«Mffl«ilS^iti*B 
tSiBlilSifS?: 3 0-10 OMS^OSU^r-^tfiifeltA^elt 

0 0~1 0 00 yin<D^?LMX + >ll3!)5??.?S-r€). -e^ L 

50 KX + >grt«:ffa-r^^^cD^?Lgpfc^?4'^iKt^-*5i^ 



(13) 

23 
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m^m mmm) x$>i, 

1 ii&ifiJi 

4 a jiSJi^il 4 Ol^ffli)k:#«E-r 

4 b ffliKill^DB 4 a ©nfiiJ-CSlSslSISS 4 ©«®gptc 

4 c ^?L«;^ + >@ 

4d tmmmmm 

5 i$<lM!l[«1$^i»l«ifHI2CDM$Sli 
7 ^?Lg|J 



[Iil2] 





(72)161^^ OjP C72)^BJ« Wif 

(72)^1^^ 
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